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1. Introduction 
 
The scope of the work is planned as a component of adaptive forest management in conditions of 
climate change and aridization from one side and lack of regular and standardized monitoring from 
another. Lack of monitoring data from previous years, as well as the short period of the current 
project do not allow a big-scale study of different aspects of the forest ecosystems and the 
tendencies of pest outbreaks in a long-term perspective. That is why we have focused our study to 
the particular groups, well known as forest indicators, and also concentrated our efforts on the 
available historical data on pest outbreaks, trying to get the maximum analytical information out of 
it. The mentioned conditions – lack of monitoring data and short terms of the project formulated the 
main objectives of the study as (1) identification of current and potential risks, which are creating 
conditions for pestholes in Syunik Marz and (2) identification of forest indicators, which can show 
the change of forest conditions and beginning of aridization at early stages.  
While the first objective is aimed mainly on mitigation of the impact of the pests outbreaks on forest 
ecosystems, the second one is directed towards early detection and enhancing forest resilience and 
adaptation to climate change impacts. The study results serve for development of recommendations 
on environmentally friendly preventive measures against pest outbreaks as well as recommendations 
on establishment of cost- and labor-effective early warning system of pest outbreaks, change of 
forest conditions and aridization. 
 
The specialists involved in the project are: Karen Aghababyan (AUA), Vasil Ananyan (AUA), 
Levan Janoian (AUA), Gurgen Khanamiryan (AUA), Siranush Tumanyan (AUA), Jemma Badalyan 
(Institute of Zoology, hereinafter - ZIN), Naira Hakobyan (ZIN), Mark Kalashyan (ZIN), Gayane 
Karagyan (ZIN), Hasmik Khachatryan (ZIN), Margarita Marjanyan (ZIN). 
 
 
1.1 Approach 
 
 
The methodological approach selected by the investigation team was based on the Terms of 
Reference and the objectives of the project. The study comprise from: (1) collection of available 
historical data on forest pest species composition and their characteristics, pest outbreaks, forest and 
pest management systems, species composition of bird and butterfly species, as well as  
meteorological data; (2) collection of field data on current pest species composition and relative 
abundance as well as species composition and relative abundance of forest bird and butterfly 
species; (3) analysing the data from the point of existing correlation between the pest outbreaks and 
climate conditions and from the point of revealing bird and butterfly species, which are sensitive 
towards forest conditions. Besides that the current system and methods used for pest control in 
Armenia were assessed. Based on results of study and in consultations with forest practitioners the 
adequate bio-indicators for monitoring the forest health and resilience were revealed and the 
recommendations for establishing efficient and environmentally friendly pest control system 
(monitoring, prevention and combating) were developed. 
 
 
Approach to the selection of variables 
 
The objectives described above dictate the set of data to be collected: 
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I. To analyze climate tendency and meteorological data versus pesthole: 
a. Three climate variables (temperature, humidity, precipitation) should be tested in 

order to determine, which of them (or combination of them) gives strong correlation 
with pest outbreak. The detailed meteorological data is important, since it gives an 
opportunity to calculate the central tendencies (e.g. mean-month temperature) as well 
as to transform the data in required factors e.g. to calculate Effective Temperature 
Sum, or to combine different variables. 

b. The temperature data for 60 years (since 1955) was analysed. Such period gives an 
opportunity to create a clear pattern of the climate tendency. 

c. The available historical data on pest outbreaks (year of outbreak, pest species, 
damaged area, etc.) has been collected.  

d. Detailed temperature data the period from 1996 till 2008 was chosen, since the 
earliest data about pest outbreak was available from 1997. 

 
II. To analyze forest pest management system: 

a. Analysis of advantages and disadvantages of the current forest pest management 
system was done in the comparison with the system that was applied in Soviet period. 

  
III. To reveal the adequate bio-indicator species: 

a. Data collection on birds’ species composition and abundance (hereinafter SCA) in 
the selected sampling spots. For the particular study, it is insufficient to collect data 
on breeding pattern (like nesting peculiarities, start of incubation, breeding success, 
etc.), because the SCA data provides with relevant for the current study information 
and the collection of data on breeding pattern would be extremely labour intensive.  

b. Data on butterfly species composition and abundance from the same sampling spots. 
c. Data on the forest variables from the same sampling spots, such as tree species 

composition, dominating species, tree height, tree density, existence of dead and 
hollow trees, presence of scrub and herbal layers, etc. 

 
IV. To develop recommendations on pest monitoring and control: 

a. Data on larvae species composition and abundance, 
b. Data on adult moth (imago) species composition and abundance, 
c. Data on existing practice of forest-friendly pest control. 

 
The study area selection 
 
The whole forest area in Syunik region, where the study sites have to be selected is presented in  the 
table 1.1. 
 
Table 1.1. The forest enterprises of Syunik region according to 2008. 

Forestry department Forestry area (ha) Area covered by 
forest (ha) 

 
Sisian forest enterprise 
 
1 Sisian 2302 999    
2 Shagati 2435 1057 
Total area in Sisian 4737 2056 
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Goris forest enterprise 
 
1 Goris  5128 2746 
2 Shurnukh 4101 2288 
3 Artsravaniq 3816 1960 
Total area in Goris 13045 6994   
 
Kapan Forest enterprise 
 
1 Arajadzor 8200 5724 
2 Kapan 7894 7885      
3 Davit Bek 12054 8414 
4 Nohashenik 3582 2496 
5 Syunik 5651 3938 
6 Chakaten 7321 7100 
Total area in Kapan 44702 35557 
 
Meghri forest enterprise 
 
1 Lichk 11982 8014 
2 Shvanidzor 14514 9695 
Total area in Meghri 26496 17709   
 

Total area for Syunik region 88,980 62,316 

 
Considering the limits for undertaking broad assessment the investigation team has selected 9 sites 
to be studied based on the following requirements: 

• represent the typical habitat within the forest, 
• be accessible (this point is especially important for further monitoring), 
• vary by different characteristics including human influence (forestry activity, livestock 

pressure) and pest influence (existence of the pest outbreaks in past), 
 
Taking these assumptions into consideration following nine sites were selected (see the table 1.2 and 
the map on the Fig. 1.1). 
 
Table 1.2 
Name of Study Site Forestry 

Enterprise 
Human influence Pest activities 

(reported by 
forestry) 

Openness of 
area 

Kooris Meghri Medium High High 
Vank Meghri Medium Low High 
Gyumorats Meghri Medium Medium Low 
Kapan Kapan Medium Medium Low 
Vanek Artsvanik Medium Low Low 
Antarashat Norashenik High Low High 
Tandzaver Arachadzor Very Low Very Low Very Low 
Arachadzor Arachadzor Medium Low Low 
Shurnukh Shurnukh High Medium High 
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Figure 1.1. Map of study sites in Syunik marz 
 
 
Approach to the methodology 
 
Since the final objective of the project is to provide forestry enterprises with simple, efficient and 
cost effective tools (indicators and methods) for monitoring, then choosing of sampling parameters 
and methodology should be determined by following factors: 
 

• Data representativeness. The collected data should be representative and unbiased. It means 
that sampling design should be developed in statistically correct manner, 

• A potential to repeat the data collection. The methodology of data collection should be 
simple, clear and easy to be repeated by non specialists or less qualified specialists, 

• Cost effectiveness. The methodology should not require very expencive tools or/and  should 
not consume much time and efforts. 

 
Taking the points described above into account we have tried variety of simple techniques aimed 
collection of simple data on surveyed objects. In the same time the statistical foundation of the 
approach lets to stay within the representative data. 
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The data interpretation is based not solely on statistical analysis, which shows significant 
correlations, but also on the assumption that the correlations should be explained from biological 
point of view. 
 
1.2. Material and Methods 
 
Description of the study sites 
 

Antarashat 
 
 

 

 
Figure 1.2 Antarashat area 
 
Open hornbeam-oak woodland without shrub layer, and gullies with shrubs. Also present maple, 
feral fruit trees. Slope 10-15º. Tree height - 8-12m, average thickness - 0.20m, average distance 
between the trees - 6m. 
 
Traces of grazing and cuttings are evident, and some areas are heavily cleared of trees. 
Undergrowth development is average. 
 
Arachadzor 
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Figure 1.3. Arachadzor area 
 
Mature hornbeam-oak woodland with weak shrub layer. Also present feral fruit trees. Slope 10-
15º. Tree height - 12-16m, average thickness - 0.30m, average distance between the trees - 5m. 
 
Low traces of grazing and moderate cutting. Undergrowth is well developed, deadwood is  
abundant. 
 
Gyumorants 
 

 
Figure 1.4. Gyumorants area. The investigating team collects data on forest pest species by shaking tree 
branches 
 
Open oak-hornbeam woodland with clearings and glades, shrub layer is patchily distributed. 
Also present feral fruit trees. Gullies with shrubs and rock outcrops. Slope 5-15º. Tree height - 8-
10m, average thickness - 0.20m, average distance between the trees - 3m. 
 
Low traces of grazing and clearings are evident. Ongoing cuttings are not reported. 
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Vank 
 

 
Figure 1.5. Vank area 
 
Open oak-hornbeam woodland with clearings and glades, shrub layer is patchily distributed. 
Also present feral fruit trees, dwarf juniper. Gullies with shrubs. Slope 30-45 º. Tree height - 6-
12m, average thickness - 0.25m, average distance between the trees 3m. 
 
Traces of grazing and particularly historical clearings are evident, giving the woodland a 
defragmented appearance. Ongoing cuttings are not reported. Clearings are partially eroded. 
 



Final Report. American University of Armenia  10

Kapan 
 

 
Figure 1.6 Kapan area 
 
Mature hornbeam-oak woodland with mixed feral fruit trees and walnut. Dense shrub layer and 
some clearings present. Slope 20-30º. Tree height - 8-20m, average thickness - 0.30m, average 
distance between the trees 4m. 
 
Traces of grazing and cuttings are locally distributed, depending on the accessibility of the slope. 
 
Kuris 
 

 
Figure 1.7 Kuris area 
 
Aridized thin oak-hornbeam woodland with irregular distribution of shrub layer in more dense 
areas and gullies and tragacanths in clearings. Rock outcrops abundant. Slope 30-40º. Tree 
height - 4-8m, average thickness - 0.20m, average distance between the trees 3m. 
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A highly  woodland area with extensive clearings and overall defragmentation. 
 
Shurnukh 
 

 
Figure 1.7 Shurnukh area 
 
Hornbeam-oak woodland with patchily developed shrub layer. Also present maple, feral fruit 
trees. Slope 10-20º. Tree height - 8-10m, average thickness - 0.30m, average distance between 
the trees - 4m. 
 
Traces of grazing, old and ongoing clearings are evident. 
 
Tandzaver 
 

 
Figure 1.8. Tandzaver area 
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Mature hornbeam-oak woodland with developed shrub layer. Also present feral fruit trees. Slope 
10-20º. Tree height - 12-18m, average thickness - 0.30m, average distance between the trees - 
4m. 
 
Traces of cuttings are little and locally evident. Undergrowth is well developed. 
No signs of grazing recorded. 
 
Vanek 
 

 
Figure 1.9. Vanek area 
 
Dense mature hornbeam woodland with developed shrub layer. Also present feral fruit trees, 
hazel. Some clearings. Slope 10-30 º. Tree height - 10-18m, average thickness - 0.30m, average 
distance between the trees - 4m. 
 
Low level grazing and local cuttings are recorded. 
 

 
Material and Methods 
 
In this chapter the general outline of material and used methods is provided. The detailed description 
is available in each section: Pests, Birds, Butterflies. 
 
The historical data regarding pest species, bird and butterfly species, pest outbreaks, meteorological 
data, as well as the data regarding historic and current systems of pest monitoring and control was 
collected in following way: 

• The historical data regarding 136 pest species of the study area was collected from: 
o Existing literature, consisting of 38 sources. See “Bibliography” in section 2 for the 

list of analysed literature. 
o Unpublished observations of key entomologists involved in the project 

(H.Khachatryan, M.Marjanyan, J.Badalyan)  
The collected data cover the period 1952-2004;  

 
• The historical data regarding 56 Bird species of the study area was collected from following 

sources covering period from 1995 to 2009: 
o Adamian & Klem, 1999. Handbook of the Birds of Armenia. Oxford University 

Press. 
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o Aghababyan K. 2000. Some peculiarities of the vertical distribution, breeding 
biology and ecology of birds in Meghri region of Armenia. Ph.D. thesis. Yerevan, 
Institute of Zoology of NAS RA. 

o Aghababyan K., & V. Ananyan. Unpublished observations 
 

• The historical data regarding 76 Butterfly species of the study area was collected from 
following sources covering period from 1996 to 2009: 

o Tuzov et al. 2000. Guide to the Butterflies of Russia and adjacent territories. 2 Vol. 
Pensoft.  

o Aghababyan K. Unpublished observations 
 

• The historical data regarding pest outbreaks of the study area was collected from: 
o “Hayantar” SNCO 
o Goris forestry 
o Kapan forestry 
o Sisian forestry 
o “Arevik” national park (former Meghri forestry) 

We used specially designed questionnaire for the data collection from “Hayantar” 
administration and from local forestry (see Annex II (1)). Unfortunately “Hayantar” was not 
able to provide any data regarding forest pest outbreaks. That is why we undertook the survey 
of the local forestry agencies, which were able to provide us with appropriate data. These data 
cover the period 1997-2008. 
 
• The historical meteorological data was collected from: 

o “Armhydromet” SNCO 
The meteorological data cover the period 1955-2008, however some data is missing. The data  
includes monthly average temperature and average precipitation for: Goris, Kapan and Meghri. 

 
• The data/information regarding former (Soviet Period) and contemporary methods of forest 

pest monitoring and control was collected from: 
o “Hayantar” SNCO 
o Ministry of Nature Protection 

 
• The field data on birds, butterflies and pests is collected by investigation team during three 

expeditions from April to July 2010. 
o In all sites pest, butterfly and bird species composition and abundance have been 

studied.  
o On each site three parallel routes laying on different elevation were selected. The 

lowest route was chosen close to the bottom of the slope, the next – roughly at the 
middle part of the slope while the highest one – close to the crest of the particular 
hill. Thus the coverage of various conditions, which might influence the SCA of 
studied objects was secured. The length of each route makes 2km in average. The 
ground distance between routes was making 400-500m. Since two general methods 
of count: point count and transect count have been selected, we set up four points for 
each of the parallel routes with average distance 500m between two neighbouring 
points. As a result 3 routes with 2 km length and 12 points have been investigated at 
each study site.  
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o Survey of pest species composition and abundance was conducted by counting of 
larvae and imago. For larvae count we conducted visual observation of sticks and 
branches as well as shaking off the caterpillars from trees on the white fabric, along 
the selected routes mentioned above. 

o Survey of moths was conducted using light trapping. 
o Survey of bird species composition and abundance was conducted in early morning 

using Variable Circular Plot counting method (Bukland at al. 2001) in all the 12 
points per site using singing males for counting the species. For revealing of secretive 
species the playback of the song was used. 

o Survey of butterfly species composition and abundance was conducted in a midday 
using Pollard Walk counting method (Pollard & Yates 1993, Royer et al. 1998) in 
each route. 

o Count of snags was conducted along with the habitat data collection. 
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2. Forest pests and pest control 
 
2.1 Climate tendency in the Syunik region 
 
Material  
 
 The historical meteorological data was collected from “Armhydromet” SNCO. These data cover 
the period 1955-2008, however some data is missing. The data shows monthly average temperature 
and average precipitation for four sites: Goris, Kapan, Kajaran, Meghri. 
 
Methods 
 
The data was visualized and analyzed using Excel 2003 and SPSS 11.0 for Windows. To analyse 
existence of a trend in change of temperature (mean-month temperature or maximum month 
temperature) the linear regression model was chosen. 
 
Results 
 
Our analysis of temperature trends in study area show the following: 
 

• All three sites (Goris, Kapan, Meghri) show sustainable tendency of increase of the average 
monthly temperature in a summer period. The most critical trend of increase of average 
monthly temperature is observed in Meghri region: 

o In Meghri all three summer months show stable tendency of increase of the average 
monthly temperature, stronger than in other regions (see the Fig. 2.1-2.3), for 
example the August shows really critical growth (R2 = 0.374; F = 31.182; P = 
0.00001). The increase of average monthly temperature in Meghri region is higher 
then in other regions for all summer months. 

Goris, summer temperature

R2 = 0.0741 R2 = 0.0649 R2 = 0.2232
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Figure 2.1. Linear trend 
of average monthly 
temperature of summer 
months in Goris during 
1955-2008 
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Kapan, summer temperature

R2 = 0.2367R2 = 0.1727 R2 = 0.1391
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Figure 2.2. Linear trend 
of average monthly 
temperature of summer 
months in Kapan during 
1955-2008 

Meghri, summer temperature
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Figure 2.3. Linear trend 
of average monthly 
temperature of summer 
months in Meghri during 
1955-2008 

 
• The maximum-month temperature also shows some tendency of increase in a summer 

period. However the tendency is not that clear and is not sustainable for all three summer 
months and all three study sites (see the Fig. 2.4-2.6). It seems that the maximum 
temperature shows more variation than the average monthly temperature. 
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Goris Summer, Maximum temperature
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Figure 2.4. Linear trend 
of maximum monthly 
temperature of summer 
months in Goris during 
1955-2008 

Kapan Summer, Maximum temperature
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Figure 2.5. Linear trend 
of average monthly 
temperature of summer 
months in Kapan during 
1955-2008 
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Meghri Summer, Maximum temperature
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Figure 2.6. Linear trend 
of average monthly 
temperature of summer 
months in Meghri during 
1955-2008 

 
• All the summer months (June, July, August) in all three study areas (Goris, Kapan, Meghri) 

show sustainable trend of increase of the average monthly temperature (see the Fig. 2.1-2.3). 
However the August is the most critical month in relation to trend of temperature increase 
for all three areas (Goris, Kapan, Meghri, see Fig. 2.7). The increase of mean-August 
temperature for the period 1955-2008 is distributed as following: Meghri region – 2.64ºC; 
Goris region – 2.05 ºC; Kapan region – 1.74 ºC. 
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Figure 2.7. 
Increase of 
mean-month 
temperature in 
three study 
sites during the 
period 1955-
2008. Summer 
months. 
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• The precipitation trend in the studied sites show some tendency of decrease of the monthly 
precipitation in a summer period, although not on a statistically significant level (see Figures 
2.8-2.10 below). 

 

Precipitations, Goris 1955-2008
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Figure 2.8. 
Linear trend of 
precipitation in 
summer 
months in 
Goris during 
1955-2008 

August: R2 = 0.067; df = 52; F = 3.73; P =  0.059 
 

Precipitations, Kapan 1955-2008
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Figure 2.9. 
Linear trend of 
precipitation in 
summer 
months in 
Kapan during 
1955-2008 

June: R2 = 0.033; df = 46; F = 1.57; P =  0.217 
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Precipitations, Meghri 1955-2008
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Figure 2.10. 
Linear trend of 
precipitation in 
summer 
months in 
Mghri during 
1955-2008 

June: R2 = 0.067; df = 52; F = 3.73; P = 0.059 
 
In Meghri the decreasing trend of June precipitations is more clear than in other regions or for other 
months. Nevertheless, even here it is not on statistically significant level (P = 0.059), although the 
sample size is large enough (df = 52). 
 
 
2.2 Pest outbreaks and their relationship to climate conditions 
 
Material 
 
The historical data regarding pest species, bird and butterfly species, pest outbreaks, meteorological 
data, as well as the data regarding historic and current systems of pest monitoring and control was 
collected in following way: 

• The historical data regarding 136 pest species of the study area was collected from: 
o Existing literature, consisting of 38 sources. 
o Unpublished observations of key entomologists involved in the project 

(H.Khachatryan, M.Marjanyan, J.Badalyan)  
The collected data cover the period 1952-2004  
 

• The historical data regarding pest outbreaks of the study area was collected from: 
o “Armhydromet” SNCO 
o Goris forestry 
o Kapan forestry 
o Sisian forestry 
o “Arevik” national park (former Meghri forestry) 

We used specially designed questionnaire (see Annex II(1)) for the data collection from both: the 
main body (Hayantar) and from local forestry. Unfortunately “Hayantar” was not able to provide 
any data regarding forest pest outbreaks. To overcome the issue we undertook the survey of the local 
forestry agencies, which were able to provide us with appropriate data. These data cover the period 
1997-2008. 
 

• The historical meteorological data was collected from: 
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o “Armhydromet” SNCO 
These data cover the period 1955-2008, however some data is missing. The data shows average 
temperature and average precipitation per month for four sites: Goris, Kapan, Kajaran, Meghri. 
 
The contemporary data on pest species composition and abundance includes records of Brown Tail 
larva-nest, records of larva of other pest species and records of imago moths. 
 
 
Methods 
 
We have analysed the possible correlation between collected historical meteorological data and the 
existing data on pest outbreaks. 
Due to irregular monitoring of the area by forestry and the data collection system, which is not 
aimed monitoring of pest species, the data regarding pest outbreaks is incomplete. In particular the 
data related to relative abundance of pest species is not available. However, the data regarding area 
(in hectares) affected by pests is available for the period 1997-2008 and was used for analysis.  
To analyse correlation we used linear regression model, analysing relationship between the 
following variables:  

• Mean-month temperature of different months versus affected area (in hectares) 
• Maximum-month temperature of different months versus affected area (in hectares) 
• Effective temperature sum (for the period March-July) versus affected area (in hectares) 
• Minimum winter temperature versus affected area (in hectares) 
• Mean-winter temperature versus affected area (in hectares) 

 
The contemporary data on pest species composition and abundance was collected in three different 
ways: 

• The data on larva abundance of Brown Tail (Euproctis chrysorrhoea) was collected during 
early spring (late April – early May) via count of the larva nests, which are visually visible 
on the leaf lacking branches on 81 line transects with length 500m and width 10 m each. 

• The data on larva abundance of other moth species was collected on selected plots by 
shaking up the branches. During late May – June we have counted the larva on 1ha plots 
shaking trees. On each plot we have shaken 10 random trees, 5-6 branches in each. To 
collect the dropped insects we used 3x3m white fabric. The larva species were later 
identified by specialists. Identification was done immediately or (for difficult species) after 
growing and metamorphosis. 

• Count of the occurrence of imago moths was conducted using light trap. During July we 
have counted imago moths using light trap and white screen. We were starting at 10 PM and 
finishing at 2 PM, since the previous experience shows that after 2 PM the activity of moths 
is drastically declining. The count was conducted at the same plots as the counts of larva. For 
the light we used car battery and 25W white lamp. The specimens have been collected for 
following identification by appropriate specialists. 

 
Results 
 
Historical data on pest outbreaks 
 
The existing sample size of data regarding historical pest outbreaks is not enough for construction of 
high probability prediction model. 
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o Nevertheless, we tried to use the data to understand trends of the last 10-11 years 
(which is available) since existence of some relationship between tendency of 
temperature growth and increase of area affected by forest pests can give a further 
working direction (see the Fig. 2.11, 2.12). 
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Figure 2.11 

Correlation between mean August temperature and affected 
area in Meghri study site
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Figure 2.12 

 
The charts above (Fig.  2.11, 2.12) show positive correlation between mean temperature in August 
and affected area. It is possible and is logical that the increase of affected area is caused by increase 
of number and activity of pest species, which in its turn is caused by following chain of factors: 

a) During warm/hot summer caterpillars are more active and they eat more. 
b) Big portion of high-mass caterpillars determines higher percentage of females among the 

population of moths (since the sex is getting determined in larva stage). 
c) Continuation of hot summer results increased flying activities among imagos, which in its 

turn increases number of embryonate eggs laid by females. 
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d) Thus, it increases number of caterpillars for next year and accordingly, increases affected 
area. 

However, the description of the abovementioned factors shows that density of observed pest species 
biologically does not depend on August temperature of the current year, but depends on June-July 
temperature of previous and of current year. That says that the observed correlation pattern might be 
occasional. 
 
In the same time, it is important to take into account that the number of pests grows with no 
restrictions, usually in terms of lack of natural enemies. In the forest, which had an influence of 
chemical pest control it happens often, because the number of natural enemies of the pest species 
was strongly pressured during the Soviet Period by regular spray of pesticide. Being specialized 
predators, these natural enemies are less adaptable: they have less abundance and productivity. 
Thus, these species are more vulnerable from use of pesticides than the pest species. Their number 
can be affected much easier, but the recovery takes much longer. 
 
Since the pest outbreaks did not show any significant correlation with mean month summer 
temperature of same nor previous year, except of correlation with August temperature of the same 
year, which does not make sense biologically, we decided to move through analysis of relationship 
between Effective Temperature Sum (ETS) and the outbreak characteristics (affected area). To 
calculate ETS we firstly obtained data on average daily temperature from March to July for the 
years 1997-2008 from meteorological stations of Sisian, Goris, Kapan and Meghri (the pest 
outbreaks data were obtained for this period only). The ETS was calculated by formula: 

)5( 5 −=∑ >adt  
where tad>5 – is that average daily temperature, which is greater than 5º C (which is a threshold 
degree for Gypsy Moth and Brown Tail).  
 
Analysis of relationship between ETS and affected area shows no significant correlation between 
these two variables nor for Meghri nor for Goris forestry (see the Fig. 2.13 and 2.14). 
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Sum of effective temperature (March-July) versus affected area (ha)  in 
Goris forestry
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Figure 2.14. Relationship 
between sum of effective 
temperature (March-
July) and size of area 
affected by pest species 
in Goris forestry 

 
More or less significant results were obtained while analyzing the relationship between affected area 
and minimum or average winter temperature in Meghri district (see the Fig. 2.15 and 2.16)  
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Minimum winter temperature vs. size of area affected by pests in 
Meghri forestry during 1997‐2008
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Figure 2.16. Relationship 
between minimum 
winter temperature and 
size of area affected by 
pest species in Meghri 
forestry. 

 
The figures above show that although there are no significant correlations, but the trend is obvious. 
The pattern has a biological justification: Gypsy Moth (Lymantria komarovi)1 hibernates in egg 
stage and those eggs need some degree of freezing, because in mild winters more larva die due to 
early hatch out and diseases, which grow in warmer temperature.  
 
However in Goris area the pattern is opposite (see Fig 2.17 and 2.18): 
 

  

Figure 2.17. Relationship 
between average winter 
temperature and size of 
area affected by pest 
species in Goris forestry.  

                                                           
1 Lymantria komarovi Christoph 1882 – endemic of Southern Transcaucasia. It is the species, which replaces the “real” 
Gypsy Moth (Lymantria dispar) in Central and Southern Armenia 
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Figure 2.18. Relationship 
between minimum 
winter temperature and 
size of area affected by 
pest species in Goris 
forestry. 

 
There are four possible interpretations of the obtained results and in particular for the contradiction 
related to Meghri and Goris areas: 

• The trends which have been observed are occasional 
• The affected area size, which was reported is not correct 
• The temperature, which was measured in meteorological stations (e.g. in Meghri town) is not 

representative since it differs from temperature in the forests of that particular district 
• In these two cases (Meghri and Goris) we observe outbreaks with domination of two 

different species: Gypsy Moth in Meghri and Brown Tail in Goris. 
 
The last interpretation is to be not as impossible as it seems because: 

• Brown Tail hibernates in stage of larva and mild winters are not harmful for this species 
• The species of Gypsy Moth which lives in Southern Armenia (Lymanthria komarovi) is 

ecologically not a true Gypsy Moth (Lymanthria dispar) since it is more arid species while 
Brown Tail is more forest species and it’s outbreak in forests of Goris district is much more 
possible event rather than in forests of Meghri district. Of course both species exist in both 
regions and the outbreaks were mixed, but the density of Gypsy Moth was higher in Meghri 
district in 1997-1998 (K.Aghababyan unpublished data). 

 
The results described above let us to conclude that the existing data is not enough to reveal 
significant correlation between meteorological conditions and the density of pest species. 
Nevertheless the data analysis lets us to see some trends, and consequently – to recommend 
continuation of data collection on pest abundance (in proper way) and ideally to install off-line mini 
meteorological stations inside forest on selected monitoring points. 
 
Forest pest species composition and abundance  
 
Literature review 
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The literature data regarding forest pests and the data collected from forestry allows to identify 
current most dangerous pests and theoretically the ones, which can become dangerous with increase 
of mid-summer temperature. 

o The following species are most dangerous in presence: 
 Lymantria komarovi2 
 Euproctis chrysorrhoea  
 Malacosoma neustria 

 
o According to literature initially the following species have been chosen as having 

potential of outbreaks in future: 
Table 2.1. Most dangerous pest species in Syunik marz (literature review)  

Species Family Score 
Operophtera brumata Geometridae 3 
Eupithecia innotata Geometridae 3 
Eupithecia minusculata Geometridae 3 
Calospilos pantaria Geometridae 3 
Agriopis marginaria Geometridae 3 
Idaea degeneraria Geometridae 3 
Scopula marginepunctata Geometridae 3 
Lycia hirtarius Geometridae 3 
Abraxas grossulariata Geometridae 3 
Erannis declinans Geometridae 3 
Agriopis aurantiaria Geometridae 3 
Erannis defoliaria Geometridae 3 
Cyclophora annulata Geometridae 3 
Chlorissa pulmentaria Geometridae 3 
Hyponomeuta malinella Hyponomeutidae 3 
Malacosoma neustria Lasiocampidae 3 
Gastropacha quercitolia Lasiocampidae 3 
Malacosoma parallela Lasiocampidae 3 
Lymantria komarovi Lymantriidae 3 
Euproctis chrysorrhoea Lymantriidae 3 
Leucosoma salicis Lymantriidae 3 
Simaethis nemorana Phyllocnistidae 3 
Tortrix viridana Tortricidae 3 
Archips rosana Tortricidae 3 
Cyclophora punctaria Geometridae 2 
Cyclophora pendularia Geometridae 2 

 
The potential harmfulness of the species was scored from 0 to 3, taking into account the adaptability 
of the species, its productivity, existence of natural enemies, and some biological peculiarities (such 
as: flight period, larval stage period, number of generations, food items, etc.).  In the table 2.1 
mostly the species with high score are presented, while the comprehensive information about all the 
species is presented in the Database file. 
 

                                                           
2 Traditionally the species was identified as Lymantria (Ocneria) dispar. However in the southern forests they are 
replaced by allopatric species Lymantria komarovi Christoph 1882, which is endemic of South Transcaucasia. 
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Pest species composition and abundance in 2010  
 
The field data collected during 2010 field season show the following: 
 
There are 36 species recorded and identified by specialists. Mostly those species belong to 
Geometridae and Pyralidae families. The species from Noctuidae family mainly remain unidentified 
due to lack of specialists, however these Noctuidae species were not as abundant as some of 
Geometridae. The distribution of species among the surveyed areas is shown in the Table 2.2. 
Among the studied species there is one, which occur in 89% of surveyed sites (Cyclophora 
punctaria), two species, which occur in 67% of surveyed sites (Cyclophora annulata, Semiothisa 
notata), and three species, which occur in 56% of surveyed sites (Lymantria komarovi, Eupithecia 
minusculata, Idaea ochrata).  
 
Table 2.2. Data on moth species distribution (data of the field season 2010) 

Pest Name Arachadzor Kapan Vanek Tandzaver Vank Gyumorants Kooris Antarashat Shurnukh Number of 
sites where 
the species 

occur 
Abraxas 
grossulariata + + + +           4
Agrotis 
exclamationis         + +       2
Asthena albulata   +   +           2
Calospilos 
sylvatus   +               1
Camptogramma 
bilineata         + + +     3
Chlorissa viridata +   + +           3
Cyclophora 
annulata + + + +       + + 6
Cyclophora 
linearia     + +   +   +   4
Cyclophora 
punctaria + + + + + +   + + 8
Eupithecia 
minusculata   +     + + +   + 5
Eupithecia 
venosata     + +       + + 4
Euproctis 
chrysorrhoea           + +     2
Idaea moniliata   +       +       2
Idaea ochrata +   + + +   +   5
Ligdia adustata   +               1
Lithosia lurideola           +     + 2
Lymantria 
komarovi     +     + + + + 5
Mamestra gezistae +   +             2
Nomophilia 
noctuella             +     1
Oeonistis quadra   +               1
Opistograptis 
luteolata                 + 1
Ortholitha +   + +           3
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maeniata 
Ourapteryx 
sambucaria   +   +   2
Peribatodes 
rhomboidaria         + +       2
Phalera bucephala   +   +           2
Philereme 
transversata           +       1
Pyrausta aurole         + +   2
Rhodostrophia 
vibricaria   +     + +       3
Scopula 
beckeraria           +       1
Scopula 
marginepunctata +   + + + +   + + 7
Scopula 
nicropunctata + + +           + 4
Scopula ornata         + +       2
Semiothisa notata + + + +       + + 6
Tephrina 
murinaria         + +       2
Therapis flavicaria + + + +           4
Tyta luctuosa         + +       2
  
Cyclophora punctaria - occurs in eight (out of nine) surveyed sites in the stage of imago and in the 
stage of larva, is the most abundant among other moth species. Larvae of this species live on the 
various Oak species (Quercus) and thus can potentially be harmful for the forestry. 
Cyclophora annulata – is another species from the same genus, which occurs in fewer sites (six out 
of nine sites) and with lesser abundance. Larva of the species lives on Maple Trees (Acer sp.), and 
being oligotrophic cannot be highly dangerous for the forest. 
Semiothisa notata – also occurs in six sites in rather high abundance. Larva is known to feed on 
Betula spp, Salix spp., Sorbus spp. In southern forests it can feed on Salix spp and Sorbus spp., 
however the tree species are not the dominating ones and thus the moth cannot be considered as a 
pest species. 
Eupithecia minusculata – occurs in five study sites with low abundance. In the wild the larvae are 
thought to feed on the flowers of the herbal plants. Thus, the species cannot be considered as a pest 
species. 
Idaea ochrata – occurs in five study sites with low abundance. As the larvae of previous species the 
larvae are feeding on the flowers of the herbal plants. Thus, the species cannot be considered as a 
pest species. 
Lymantria komarovi – is one of the two species, which regularly generate outbreaks. The density of 
the larvae and abundance of imago in 2010 is shown in the table 2.3.  
 
Table 2.3. Lymantria komarovi: density of larva and abundance of imago 
Lymantria 
komarovi.  
Data of 2010 

Density of larva: number of 
specimens per tree 

Abundance of imago; number 
of specimens per night 

Antarashat 0.0 2 

Arachadzor 0.0 0 
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Gyumorants 1.1 6 

Kapan 0.1 0 

Kooris 0.8 2 

Shurnukh 0.0 2 

Tandzaver 0.0 0 

Vanek 0.1 0 

Vank 0.0 0 

 
The current data is in several times lower than the numbers recorded during the outbreak of the 
species in 1997-1998 (K. Aghababyan, unpublished data). Accordingly the number of larvae for 
2011 is predicted to be low. However the annual monitoring of the species is absolutely necessary 
measure to track the population dynamics. 
Euproctis chrysorrhoea (Brown Tail) – is the second species, which generates outbreaks. The 
density of the larvae in the first stages (the stage when larvae live in nests) seem to be moderate at 
least for some sites (see the table 2.4). However the following surveys (after two months, the period 
when the larvae are big enough) show very low abundance of the species, although the nests were 
consisting on 20-50 larvae each. 
 
Table 2.4 Euproctis chrysorrhoea: density of larva and abundance of imago in 2010. 
Euproctis 
chrysorrhoea. 
Data of 2010 

Density of larva 
nests: number of 
nests per hectare 

Density of larva: 
number of 
specimens per 
tree 

Antarashat 0 0.0 
Arachadzor 0 0.0 
Gyumorants 6 0.1 
Kapan 0 0.0 
Kooris 7 0.2 
Shurnukh 0 0.0 
Tandzaver 0 0.0 
Vanek 0 0.0 
Vank 0 0.0 

 
 The comparison of current data with data of 1997-1998, when the outbreak took place shows that 
the density of the species is very low. However, as for previous species the annual monitoring is a 
necessary measure to track the population dynamics in order to prevent outbreaks. 
 
It is also important to mention that the caterpillars of different species were collected for further 
identification. The caterpillars of Brown Tail and Gypsy Moth were collected too (although the 
species are easy to identify). During the growth of caterpillars most of them died due to various 
reasons. The table 2.5 shows different reasons of larvae’s mortality. 
 
Table 2.5. Larvae mortality from various factors in 2010 
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Location Number of 
collected 
larvae 

Number of 
died larvae 

Percent Reason 

Antarashat 14 8 57.1% Parasites: Tachinid flies, 
hymenopteran, 
entomopathogenic fungi 

Arachadzor 12 6 50.0% Parasites: Hymenopteran 
Gyumorants 6 4 66.7% Parasites: Hymenopteran 
Kapan 4 2 50.0% Parasites: Hymenopteran 
Kooris 10 6 60.0% Parasites: Tachinid flies 
Shurnukh 10 4 40.0% Parasites: Tachinid flies 
Tandzaver 8 5 62.5% Parasites: Hymenopteran 
Vanek 14 14 100.0% Parasites: Hymenopteran 
Vank 8 2 25.0% Parasites: Tachinid flies 

 
The pattern shows that larvae have strong regulators of their abundance in nature, however the 
pressure of ecosystem by chemicals that was applied in Soviet Union period and restarted in 
Southern forests beginning from 2007 restricts the number of natural enemies of the common moth 
species.  
 
The table also explains the difference between initially observed abundance of the Brown Tail (in 
April in the stage of living in larvae webs) and its further decline: most probably the main part of 
larvae were killed by parasites. Beside parasites, the abundance of larvae of Geometridae and 
Noctuidae species is strongly regulated by insectivore bird species (especially Tits and Warblers), 
while the abundance of all the imago moths is regulated by bats. The limiting factors for both groups 
in condition when food is available is the nesting places. Tits and Bats are cavity nesters, which 
means that hollow trees play an important role in their distribution and density. Artificial removal of 
such trees (e.g. the sanitary cutting practice, which is quite common in forestry) can affect their 
density and cause the increase of the moth species, raising the probability of dramatic increase of the 
moths’ abundance (outbreaks). Warblers are more sensitive towards existence of tall trees, and 
elimination of number of those has a negative impact on warbler’s abundance. 
 
Comparison of the methods of pest survey 
 
Standardization of the methods of pest survey plays an important role in pest monitoring. It makes 
sense from several points: (1) cost effectiveness; (2) results objectivity, and (3) planning of 
activities. 
 
As it was mentioned in methods section, we have conducted counts in using three different methods. 
Below we will compare the methods in order to chose optimal ones. 
 

• Transect count of early stage larvae webs in the early spring (no-leaf period). The 
determination of presence of the webs was conducted visually by eyes or in tall-tree forests – 
using 10x40 binoculars. The method provides with objective results related to early stage of 
selected species, e.g. the Brown Tail (Euproctis chrysorrhoea). The later hibernates in a 
stage of larva which are making little nests (webs) on branches and therefore are well visible. 
However, in early summer the pattern can be completely different, because of high larvae 
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mortality from parasites and predators. Also the method provides with data on particular 
species, which have larvae in the no-leaf period of spring and ignores the other, which are 
hibernating in egg stage. Thus the method can be considered as supplemental rather than the 
main method of monitoring. 

• Plot count of late-stage larvae. Determination of larva abundance and density is possible, but 
only for the easy-identifiable species (e.g. Brown Tail and Gipsy Moth). For the species, 
identification of larval stage of which is difficult, the method does not work for two reasons: 
(1) it takes too much time and efforts to grow the species until its imago stage, when species 
identification becomes possible; and (2) more than half of the moths (see table 2.5) die 
before the metamorphosis, being infected by parasites and diseases. Thus the method can be 
used for selected species, but the survey itself is a labor expensive and should be used for 
some specialized research (test of infection rate of the larva, detailed mapping of larval 
distribution, etc.). 

• Count of the occurrence of imago moths using light trap. Determination of relative 
abundance of adult moths is possible, but the method does not provide the data on real 
density of the moth species, since it is difficult to assess the territory size, from which the 
moths are attracted to the light trap. Nevertheless in case of standardization of the method it 
can provide good results of relative abundance and population dynamics in long-term 
perspective. The method is easy to use for several reasons: (1) it is easy to identify (or to 
train the identification) adult moths, rather than their larvae; (2) it is easy to repeat the 
method keeping all the standardized parameters; (3) it is not labor costly since it requires 40-
60 hours of work per year and can easily by conducted by one person; (4) the method 
provides forestry with the forecast data for next year and thus gives enough time for 
preparation of necessary measures us well us for budget and time planning. 

 
Description and analysis of methods let to conclude following: 

• Count of relative abundance of adult moth species via use of light trap is the most preferable 
method for long-term monitoring. 

• The other methods of count of density of selected moth species can be used in dependence 
of the abundance dynamic pattern received through use of the previous method. 

• Since it is difficult and expensive to build the permanent counting stations, organization of 
mobile counting stations seems to be more useful, since it requires simple equipment and is 
not labour intensive. 

• The equipment of the mobile counting stations can be organized in two general options: (1) 
car battery and 25W white lamp; or (2) generator and 250W white lamp. In both cases it 
also includes 2x2m white fabric (to put on the ground under the lamp), several special 
killing jars, and several special insect pads for collection of the specimens.  

 
 
2.3 Current system of pest monitoring 
 
Evaluation of current system of pest monitoring 
 
While the development of an unbiased approach towards receiving of the objective data in regards to 
population dynamics of forest pest species is one of the main targets, the comparison of two systems 
of monitoring of forest pests can lead towards understanding of their advantages and disadvantages. 
 
Forest monitoring: currently and in Soviet period 
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According to articles 22, 23, 24 and 25 of Forest Code of the RA, which have been adopted on 24 
October, 2005 the forest protection includes following steps and acts: 
 
Article 22. Forest protection 
1. Forest owners, persons running forest economy and forest users shall be obliged to protect forests 
against massive outbreaks of harmful organisms, as well as other natural harmful impacts. 
2. The protection of forests against harmful organisms and diseases shall include the implementation 
of the following measures: 
a) forest-pathological studies; 
b) prevention of forest pests and diseases; 
c) sanitary cuttings. 
 
Article 23. Forest-pathological studies 
1. Forest pathological studies shall be carried out for the purpose of clarification of natural 
development and spread of pests and diseases, and development and implementation of plans on 
efficient measures for harmfulness prevention. 
2. Sanitary state of the forests shall be assessed as well as the quantity of sick, dying and dead trees 
and the necessity of sanitary cuttings with their scales shall be defined through forest pathological 
studies. 
3. Forest users running forest economy in the forests under their possession (holding) shall be 
obliged to carry out forest-pathological studies with the aim to obtain necessary information on the 
sanitary condition of forests. 
 
Article 24. Prevention of forest pests and diseases 
1. The implementation of measures on the prevention of forest pests and diseases in state forests 
shall be organized in centralized order by the authorized body of state management. 
2. Activities shall be carried out on the basis of forest-pathological studies. 
3. Ways and methods having minimal negative impact on forest ecosystems and environment shall 
be applied in the activities on the prevention of the harmfulness of forest pests and diseases. The 
preference shall be given to biological ways of prevention of the harmfulness of pests and diseases. 
4. Activities on the prevention of the harmfulness of forest pests and diseases shall be carried out 
according to this Code and the rules on sanitary cuttings of forests. 
Rules of sanitary cuttings of forests shall be approved by the authorized body of state management. 
 
Article 25. Sanitary cuttings 
1. Sanitary cuttings shall be carried out for the improvement of sanitary state of the forests, as well 
as for elimination of trees which lost viability due to negative impact of pests and diseases or of 
trees dead on the top and dead trees. 
2. The necessity and scales of sanitary cuttings shall be justified on the basis of data obtained in the 
result of forest-pathological studies or monitoring. 
3. Two types of sanitary cuttings - complete and selective cuttings - shall be applied in the forests. 
4. Complete sanitary cuttings shall be carried out in dead plantations and stands as well as those, 
which lost viability due to negative impact of fires, pests and diseases. 
5. Forest regeneration measures shall be mandatory carried out on the forest lands with complete 
sanitary cuttings. 
6. While carrying out selective sanitary cuttings, individual trees dead on the top, dead trees and 
those which lost viability due to negative impact of pests and diseases shall be cut. 
7. Sanitary cuttings shall be carried out by the permit of the authorized body of state management. 
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Regarding to the Labor Code of RA, Ministry of Agriculture should conduct forest surveys 
annually, with purpose to determine the pests and pestholes. The standard protocol for such surveys 
is a blank #12. Forest pathologists should obligatory collect the information using the mentioned 
blank two times per year: in spring and autumn. The filled blanks should be then transfered to the 
forest conservation and protection division of forest enterprise. The director of forest enterprise, 
after collection the blanks from all departments, should send them to the plant cultivation, forest 
enterprise and plant protection division of “Hayantar” enterprise. When the “Hayantar” scientists 
receive materials from all of forest enterprises, they conduct analysis and send report, consisting on 
recommendations about necessary measures to the Ministry of Agriculture. Two copies of report go 
to the Ministry of Nature protection and The National Statistical Service of the Republic of Armenia 
(see the Fig. 2.19). Ministry of Agriculture makes decision about necessary measures (if needed). 
 
Figure 2.19. Information and decision flow in forest management (current period).  

 
 
In the Soviet Union period the system of data collection and information flow was slightly different 
(see Fig.  2.20). Nevertheless the initial base for collection of initial data was the same blank #12. 
Two general differences are obvious: (1) the Soviet Union system had one more level in the chain of 
information and (2) the collection of initial data required several specialists in three different areas.  
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Figure 2.20. Information flow in forest management (USSR period). 

 
 
 Comparison of the two systems lets to conclude the following: 

1. The current system has potential to react faster (since it consists on fewer number of levels in 
the chain than the previous). 

2. The current system should have higher requirements to the qualification of specialists (they 
should have skills in three different areas of forest pathology). 

 
In its turn, the conclusion leads us to necessity to reveal the current potential among specialist 
resources and to review the current system of education in forestry area.  
The brief outlook to the current situation with the source of qualified specialists (forest pathologists) 
and available resources shows following:  

1. There are only two positions of forest pathologist in “Hayantar” enterprise. There are no 
forest pathologists in Meghri, Kapan, Goris and Sisian forestry (“Hayantar” enterprise, 
personal communication). 

2. There are about 15 graduates per year from the department of “Plant Protection” 
(G.Ayvazyan, head of department, personal communication). However, there is a lack of 
information, how the distribution of the alumnae takes place and how and where they are 



Final Report. American University of Armenia  36

finding  employment. It makes the evaluation of potentially available specialists rather 
difficult. 

3. There is a deficit of appropriate field guides (books and brochures) for forestry workers, e.g. 
key guides for identification of main “pest” species (imago and larva), tree diseases, etc. as 
well as appropriate monitoring manuals in Armenian. 

 
 



2.4. Forest-friendly Pest Control  
 
About 40 sources was studied to define the  applicable methods for forest friendly pest control. 
 
For comparison we have collected the results in two tables: 
 
Table 2.6. Comparison of methods used for controlling of Gypsy Moth and Brown Tail 

Name and 
Description of 
Method 

Years in use Cost 
effective? 

Environmentally friendly? Scientific Reference  

Bacillus thuringiensis 
(BT) - developed 
from a naturally 
occurring bacterium 

Since 1961 Yes Thought of as the most 
selective control but it can 
harm other butterflies and 
moths as well so should not be 
used in sensitive areas. A 
naturally occuring bacterium 
so it is biodegradable 

http://ohioline.osu.edu/hyg
-fact/2000/2174.html 

Gypcheck 
(nucleopolyhedrosis 
virus (NP)) is a 
biological pesticide  

NP in use since 
the 1950's and 
Gypcheck since 
1978 

No, very 
costly  

More specific than BT but 
more expensive 

http://extension.entm.purd
ue.edu/GM/PDF/SlowSpre
adProg.pdf 

Diflubenzuron - 
interferes with the 
natural development 
of gypsy moths, 
causing death.  

1970's Unknown No known effect on 
vertebrates but does affect 
most invertebrates.  Slightly 
toxic. 

http://pmep.cce.cornell.edu
/profiles/extoxnet/dienochl
or-
glyphosate/diflubenzuron-
ext.html, 
http://extension.entm.purd
ue.edu/GM/PDF/SlowSpre
adProg.pdf 

Barrier bands - 
controlling 
populations by 
seeking and 
destroying egg 
masses and wrapping 
trees with a 
waterproof sticky 
material to prevent 
caterpillars from 
climbing the trees 

 Yes No known effect on 
vertebrates but does affect 
most invertebrates 

  

Disparlure - sex-
attractant pheromone 
(SPLATT GM) 

1970s Yes, Cost 
competitive 
with BTK 

No known effect on 
vertebrates but does affect 
most invertebrates 

http://www.nosprayzone.or
g/natural/index.html, 
http://pubs.acs.org/cen/scie
nce/88/8817sci2.html, 
http://www.prlog.org/1042
0506-splat-gm-for-the-
control-of-gypsy-moth-is-
approved-for-operational-
use-and-successfully-
applied.html, 
http://www.gmsts.org/oper
ations/factsheets/SPLAT_
GM_2008.pdf 

Sevin 1960's Unknown no, deadly to bees and other http://www.maine.gov/doc
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insects /mfs/btm08.htm 

Control of Brown 
Tail moth populations 
in isolated areas may 
be obtained by 
clipping the 
overwintering webs 
and destroying these 
webs by either 
soaking in water and 
detergent or burning 
them. This control 
should be undertaken 
in the winter and very 
early spring — 
September to mid-
April. 

 Yes Yes http://www.maine.gov/doc
/mfs/btm08.htm 

 
 
The detailed description of the found pest control methods is provided below: 
 
Dipel (Bacillus thuringiensis (BT)) - developed from a naturally occurring bacterium.  BT has 
been used as a pesticide since the 1920’s.  BT is a soil-dwelling bacterium that is also found in 
the gut of caterilars.  Specifically targets insect species of the orders Lepidoptera (moths and 
butterflies), Diptera (flies and mosquitoes), Coleoptera (beetles), hymenoptera (wasps, bees, 
ants and sawflies) and nematodes by acting as a stomach poison.  Because of its specificity, BT 
is regarded as environmentally friendly.  In 1995, it was approved by the EPA.  There have 
been worries that the insecticide might have some harmful effects on non-target species though 
there is no conclusive data.  Insect resistance is also a concern with BT. 

 
Gypchek or Disparvius (nucleopolyhedrosis virus (NP) – A biologicial pesticide that infects 
only gypsy moth larvae.  Sterile larvae are infected, raised, freeze-dried and ground into a 
powder.  This method, referred to as "in vivo" production, is labor intensive and this is why 
application of Gypchek is relatively expensive.  It also has a short half-life in the environment. 
It can kill up to 90% or the larvae. 

 
Disparlure - sex-attractant pheromone currently being used to control smaller gypsy moth 
populations.  Used to lure males to gypsy moth traps.  By putting a drop of pheromone inside a 
semi-permeable packet and spreading it over the infested area, you can lure males to the packets 
and confuses the male moths primary method for locating females.  This method has been 
criticized because it does not target the larval stage so breeding might still be occurring. 

 
Diflubenzuron – An insect growth regulator.  First registered in the US in 1976.  Shown to be 
slightly toxic.  Harmful to invertebrates. 

 
Barrier Bands - controlling populations by seeking and destroying egg masses and wrapping 
trees with a waterproof sticky material to prevent caterpillars from climbing the trees. 

 
Conclusion 
The optimal methods appear to be sex-attractant pheromones, since they are most species-
specific, which is very important for the southern forests of Armenia, were variety of endemic 



Final Report. American University of Armenia  39

and endangered species of butterflies, moths and other insects occur. In addition, such method 
eliminates number of pest species (thus preventing outbreaks) but does not kill the population, 
which is important for protection of predator and parasite animals, for which the Gypsy Moth 
and Broun Tails are the main food or host. 
 
 

2.5 Recommendations for forest pest species monitoring and control 
 
Recommended methodology of pest monitoring 
 
Light trapping of imago was chosen as the optimal method for monitoring the dynamics of 
abundance of adult moths. 
 
Approach to chose the sampling sites  
There are several restrictions, which forester has to be taken into account while choosing the 
sampling sites: (1) road availability; (2) closeness of homogenous forest habitat; (3) absence of 
other lights in surrounding villages, working buildings, etc.  
 
Within each sampling area it is important to choose two sampling sites, and to conduct the light 
trapping three times in each of them during July (beginning, middle, end). It is important that 
sampling sites would include one site facing southern slope and one site facing northern slope. 
Also it is important to choose one site in more open area of the forest and one in dipper and 
denser part of it. Thus, in total a forester is going to spend 6 days during July for light-trapping.  
 
Necessary equipment 
The equipment of the mobile counting stations includes:  

• car battery and 25W white lamp; or (optionally) generator and 250W white lamp 
• tripod (or 1.5-2m stick), to hang the lamp on it 
• 2x2m white fabric 
• six small killing jars and one bigger 
• 12 insect pads in a plastic box 
• ethyl acetate (poison) in a small bottle (250mg) with hermetic cap 
• tweezers 
• counting blank (see Annex II(2)) 

 
Most of equipment is possible to purchase, however the killing jars and the insect pads should 
be made by counters. 
 
The killing jar can be made from every little glass jar with screw lid (see the Fig. 2.21)  
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Figure 2.21 Killing jar 
 
On the bottom one can put a dense layer of cotton wool (height is about 1cm) and on to press the 
wool layer with a layer of sponge (height is about 2cm).  
 
The insect pad can be made from big paper (e.g. newsletter) and the cotton wool. The paper 
should be cut as it is shown on the Fig. 2.22, and the layer of cotton wool (about 1cm height) 
should be put on the bottom. Then additional paper (thicker than the newspaper) should be cut in 
the same size as the bottom and used to cover specimens and as a label. The side paper parts of 
the pad are used to cover the pad in order to keep the specimens within. Recommended size of 
the bottom is 15x20 cm, but the shape of the pad also depends on the shape of the available 
boxes, where all the pads should be stored. 
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Figure 2.22 Insect pad 
 
Count timing and procedures 
Annual pest counts by light trapping in Armenia at each site should be conducted on the same 
dates, appointed between 1-10 July, 10-20 July and 20-31 July. Counts are conducted from 
22:00 to 2:00 in the night, when moths are at the pick of their flight activity. After 2:00 the flight 
activity drops down and continuation of the count is not as productive in frames of the pest 
monitoring. It is recommended to avoid nights with strong wind or full moon. 
 
The counter arrives at the counting station at 21:30 and prepares the equipment: 

• Connects lamp to the car battery 
• Puts the lamp on the tripod or stick on about 1.5 – 2 meters above the ground 
• Puts the white fabric at the bottom of lamp on the ground 
• Prepares collecting jars. The ethyl acetate should be dropped on the sponge before start 

of light trapping (3-4 drops) and to added after 1.5 – 2 hours of intensive trapping, since 
it is evaporating. 

• To prepare counting blank and to fill out the general data (site name, counting date, start 
time, weather, moon condition, habitat description, etc.) 

• To switch the lamp on and to start counting 
 
The moths which are easy to identify (e.g. Gipsy Moth, L.komarovi, Brown Tail, 
E.chrysorrhoea, Buff-tip, Phalera bucephala, etc.),  should be counted on the blank directly. 
The difficult for identification species should be collected in the killing jars. 
It is necessary to have six small jars (height – no more than 10 cm, diameter – about 5-6 cm) and 
one larger (diameter – at least 10 cm) for collection. Once the moth stops movement in a small 
jar it should be moved into the collecting jar. Last moth should stay in the collecting jar with 
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ethyl acetate at least one hour. After finishing the collection additional wool should be used to 
fix specimens in the collecting jar. Later the specimens should be placed on the insect pad, 
which should be labeled: site name, date, collector, number of specimens. The full box of pads 
can be transported to the specialists for identification of species after finishing the counting 
season. 
 
After receiving the full information the data should be inputted into the database for further 
interpretation. 
 
The knowledge in identification of pest species is the key to save the time, funds and efforts in 
collection and further identification of the species by specialists (and related transportation of the 
specimens, receiving the reports from specialists, filling out the empty space in the field blank, 
etc.). However there is no field guide to moths or field guide to pests, and preparation of such 
book or brochure is the first step in improvement capacity of the forestry.  Before the launching 
of pest surveys, moth specialists should conduct trainings of feresters in basics of local 
woodland moth identification. The trainings are recommended to last at least 4-6 days and 
should include an in situ exam (a test count) under the supervision of the specialists. 

 
 

Recommendations for pest control 
 
Once the results of monitoring indicate potential of pest outbreak for the next year and the 
potential is approved by specialist, the forestry enterprise should plan the mitigation activities 
for the next year. It includes:  
• Summer pest survey to confirm the outbreak,  
• Pest control 

Both activities should be planned for next year including human resource and budget. 
 
Summer pest survey should be conducted in 1-10 June. The forester randomly chooses 10 
sampling points in 300m around the site where the light trapping has been conducted in the 
previous year. At each sampling point forester chooses 10 random trees, branches of which he 
shakes with 4m poles, preliminary putting 3x3m white fabric below those branches. Forester 
counts the larvae of Gypsy Moth and Brown Tail on the way, filling out appropriate counting 
blank (see Annex II(3)), and he collects the most common unknown larvae for further 
identification. Results of the survey should be reported to specialist for analysis. After 
identification of the whole material, the filled count blank is submitted to forestry specialist. If 
the critical growth of abundance of pest species is confirmed, then the pest control should be 
applied. In case if the evident of outbreak is not confirmed by results of summer pest survey, then 
the budget (which was planned for pest control) should be reallocated for other activities of the 
forestry related to decreasing of the possibility of pest outbreaks and mitigation of aridization 
(e.g. planting of trees in open areas of the forest, thus decreasing forest fragmentation and 
negatively influencing the number of  the common pest species).  
 
To chose the particular pest control method it is necessary to take into account the following 
conditions: 

• The pest monitoring is a continuous regular action while the pest control is one-time 
action, which can be repeated upon necessity. 
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• Thus, in frames of optimization of the monitoring and control expenses one should take 
into account that monitoring as a greater and regular expenditure and should be 
optimized first. 

• At current the foresters have lack of qualification in recognition of the moth species and 
in methods of  pest survey. 

• The selection of the method of pest control should take into consideration: (1) the season 
of control, which should follow the monitoring season; (2) qualification of the foresters 
who are conducting the monitoring; (3) be cost effective; and (4) the most important: 
cause minimal destruction of the forest ecosystem. 

 

It is important to take into account that seasons of the pest monitoring lay in two periods: (1) the 
period of imago-pests (late summer) and (2) if it is necessary the stage of medium sized larvae 
(early summer). Thus, it would be impossible to use any type of sex-attractant traps (see Table 
2.6), which are aimed at capturing of imago-pests.  

In the same time in current realities it would be difficult to use costly methods of pest control, 
such as a “Gypcheck” (see Table 2.6). From another side it is unlikely to use the pest control 
methods with unknown effect on the environment, such as a “Diflubenzuron” (see Table 2.6). It 
would be highly effective and ecosystem-friendly to use the particular methods directed for 
controlling of only one-two pest species, which though requires appropriate qualification of 
foresters who are responsible for monitoring. Thus, taking into consideration all the mentioned 
above, the Dipel (Bacillus thuringiensis), can be proposed as an optimal solution between time 
frame, cost and specificity towards pest species. Nevertheless, use of that method should be 
applied only after consultation with biodiversity specialist, since Dipel might kill other insect 
species, and in case when the area hosts some endemic or endangered species, the method of pest 
control should be used very carefully, and for that the consultation with appropriate specialist is 
important.  
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3. Indicators of forest health and climate conditions 
 

3.1 Forest bird community and their relation to forest condition 
 
Various bird associations are found in a particular type of woodland. A typical woodland species 
of bird may be present in mesophilic mature woodland, and absent or represented in small 
number in aridized and undersized woodland. Some species are only found in woodland with 
dense shrub layer and undergrowth, others prefer availability of deadwood for breeding and 
foraging. At the same time, there are highly adaptable species (mostly small passerines) that are 
found in all types of woodlands. Some species characteristic of open habitats may be regularly 
found in woodland, these are primarily encountered at woodland edges, clearings, buildings and 
other parts altered by man, and their number progressively increases with the impact of human 
activities over a long period of time. 
 
Methods 
 
As it was described above, nine sites were surveyed in woodlands of southern Syunik province 
during implementation of the project. On each site three parallel lines laying on different 
elevation were selected. The lowest route was chosen close to the bottom of the slope, the next – 
roughly at the middle part of the slope while the highest one – close to the crest of the particular 
hill. Thus the coverage of various conditions, where the species composition and abundance of 
birds can be different, was secured. The ground distance between lines was making 400-500m. 
We set up four points for each of the parallel lines with average distance 500m between two 
neighbouring points. Thus 12 points have been investigated at each study site. The data on bird 
species composition and abundance was collected using point counts. To detect the presence of 
individual bird species and their abundance we have been using “voice counting” of singing 
males in late April – early May. The counts have been conducted in the morning from 06:00 to 
08:00 when birds are most active. Every count was done during 15 min. Birds were identified on 
site by song , one of the counters was additionally recording bird songs at count spots using 
voice recorder Olympus “LS-11 Linear PCM” with two 120º microphones. The recordings were 
later decoded (the species were identified) in laboratory and the results compared with the actual 
count data at the same spots. Additional information on forest variables, such as three height, 
tree thickness, and distance between trees, species composition  and dominant species, presence 
of hollow and dead trees, as well as shrub and herbal layers, development of undergrowth, slope, 
exposition and data on weather conditions were also collected. The visual count of birds was not 
applied, due to short visibility inside the forest and secretive behavior of the forest bird species, 
however the diurnal raptors have been detected and identified by visual characteristics.   
 
The data were analyzed using Excel 2003 and SPSS 11.0. To understand better which species or 
species composition can serve as indicator of forest conditions we have been analyzing possible 
correlations between forest variables and the number of bird species and their density. For the 
mentioned purpose the forest category has been scored taking into account all the mentioned 
above forest variables and then the linear regression models were applied.  
 
Results 
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There were nine areas surveyed in woodlands of southern Syunik province. Apart from being 
classified as one or another general type (mesophilic, aridized), these differ in a number of 
characters (see forest variables above). 
 
In all of the 9 surveyed sites combined there were 48 species of birds recorded (Table 3.1). Of 
these 6 species are the most common and widespread and were found in all of the study areas. 
Nine species were common for 6-8 sites (67-89 % encounter), and 19 species were found at 1-2 
sites (< 22 % encounter). The latter figure includes some cryptic species with low detectability 
due to their secretive nature, as well as rare and/or locally distributed species. Among these are 
Tawny Owl (Strix aluco), Middle Spotted (Dendrocopos medius) and Black (Dryocopus 
martius) Woodpeckers, which are all sedentary and absent from heavily disturbed woodlands 
lacking stand of mature hollow trees for breeding and, in the case of the woodpeckers, sufficient 
amount of deadwood for foraging. 
 
The highest diversity of bird species is recorded for Tandzaver (26), Vanek (26), Arachadzor 
(25) and Antarashat (24). The lowest values shared by Kuris (17) and Shurnukh (19). The areas 
represented with intermediate values are Gyumorants (22), Vank (21) and Kapan (21). 
 
The highest total number of birds counted was found in Gyumorants (199), Tandzaver (170) and 
Arachadzor (161), followed by Vanek (153), Kapan (135), Antarashat (131), Shurnukh (119) 
and Vank (110). The lowest numbers are recorded for Kuris (90). 
 
Woodlands of Arachadzor, Vanek, Gyumorants and Tandzaver thus hold highest diversity and 
density of birds, while the situation is the opposite for Kuris and Shurnukh. These latter areas are 
characterized with significant human impact with traces of past, recent and ongoing timber 
cuttings. Clearings here are occupied with xerophytic vegetation advancing and entering from 
contiguous aridized slopes bringing into woodland characteristic birds of arid scrub and 
garrigue, such as Lesser Whitethroat (Sylvia curruca) and Rock Bunting (Emberiza cia).  
 
Table 3.1. Distribution of the recorded woodland birds per study site.   
 

 Antarashat Arachadzor Gyumorants Vank Kapan Kuris Shurnukh Tandzaver Vanek 
Buteo buteo +       + +     + 
Accipiter 
gentilis                 + 
Circaetus 
gallicus                 + 
Strix aluco     +          + + 
Asio otus   +               
Cuculus 
canorus   +           +   
Caprimulgus 
europaeus       +           
Columba 
palumbus   +   +     + +   
Dendrocopos 
major + + +   + + + + + 
Dendrocopos 
medius     +             
Dendrocopos 
minor + +   +         + 
Picus viridis + + +         +   
Dryocopus 
martius               +   
Anthus trivialis +     +           
Anthus       +           
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spinoletta 
Motacilla 
cinerea           +     + 
Muscicapa 
striata           +       
Ficedula 
semitorquata + + +   +     +  + 
Ficedula parva + +         + + + 
Phylloscopus 
nitidus + +     +   + + + 
Phylloscopus 
collybita + + + + + + + + + 
Phylloscopus 
trochilus           + +     
Sylvia curruca       + + +       
Sylvia 
atricapilla + +     +   +   + 
Certhia 
familiaris   +           +   
Sitta neumayer     +             
Sitta europaea + + + + +     + + 
Parus ater + + + + + + + + + 
Parus 
caeruleus + + + + +   + + + 
Parus major + + + + + + + + + 
Aegithalos 
caudatus + + +           + 
Prunella 
modularis     + + +   + + + 
Erithacus 
rubecula   +     +     + + 
Luscinia 
megarhynchos                 + 
Turdus 
torquatus             +     
Turdus merula + + + + + + + + + 
Turdus 
viscivorus +   + +   + + +   
Turdus 
philomelos   +   + +   + + + 
Phoenicurus 
phoenicurus +   +         +   
Troglodytes 
troglodytes + + + + + + + + + 
Fringilla 
coelebs + + + + + + + + + 
Carduelis 
carduelis     +             
Pyrrhula 
pyrrhula + +   +       +   
Carduelis 
chloris   +     +   + + + 

Coccothraustes 
coccothraustes + + +   + + + + + 
Serinus 
pusillus       +   +       
Garrulus 
glandarius +   + + + +   + + 
Emberiza cia +   + + + +       
          
 LEGEND         
   100% encounter (9 plots)      
   67-89% encounter (6-8 plots)      
   < 22% encounter (1-2 plots)      
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Core bird community 
 
The following core bird community in the surveyed sites should be taken into consideration 
during the planning of further activities. 
 
Antarashat 
 
A good variety of woodland birds recorded, although in moderate total number. Notable birds 
include hollow-nesting species like Semi-collared Flycatcher, Eurasian Nuthatch, Common 
Redstart. Relatively low number of undergrowth inhabitants. 
 
Arachadzor 
 
Good variety and number of birds recorded, with notable species including Semi-collared and 
Red-breasted Flycatchers, Song Thrush, European Robin, and Greenfinch. 
 
Gyumorants 
 
Good bird diversity and the highest number of birds are recorded among all survey sites. Notable 
species include Tawny Owl, Great and Middle Spotted Woodpeckers, Semi-collared Flycatcher, 
Eurasian Nuthatch, Mistle Thrush. 
 
Vank 
 
Average bird diversity and numbers recorded, with notable species including European Nightjar, 
Lesser Spotted Woodpecker, Tree Pipit, Lesser Whitethroat, Dunnock, Eurasian Bullfinch, Rock 
Bunting. 
 
Kapan 
 
Average bird diversity and numbers are recorded, with notable species including Great Spotted 
Woodpecker, Semi-collared Flycatcher, Lesser Whitethroat, Blackcap, European Robin, Rock 
Bunting. 
 
Kuris 
 
The lowest diversity and numbers of birds recorded here. Notable species include Spotted 
Flycatcher, Lesser Whitethroat, Rock Bunting, Red-fronted Serin. 
 
Shurnukh 
 
As with preceding site, low diversity and number of birds is recorded here. Notable species 
include Red-breasted Flycatcher, Blackcap, Hawfinch. 
 
Tandzaver 
 
A very good diversity and number of birds were recorded, with notable species including Black 
Woodpecker, Semi-collared and Red-breasted Flycatchers, Eurasian Nuthatch, European Robin, 
Common Redstart. 
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Vanek 
 
As with the preceding site, very good diversity and number of birds were recorded, with notable 
species including Goshawk, Tawny Owl, Blackcap, European Robin, Common Nightingale, 
Hawfinch. 
 
For further analysis of the potential of the species to serve as indicator of general conditions of 
forest we will mostly consider the species, which occur in many of the surveyed sites (see the 16 
species flashed by green and yellow in Table 3.1).  In the same time we have to take into account 
some of the specific bird species, which occur rarely, but are indicating some particular 
conditions of the forest (like Black Woodpecker, which indicates presence of tall trees with 
dense canopies, etc.). 
 

 
Indication of forest health 

 
The analysis of recorded forest characteristics vs. bird data was done using linear regression 
model, where R2, F statistics and probability of F where considered. 
 
a)  a clear correlation between forest category and the number of species in the forest category 
(see the Fig. 3.1; R2 = 0.704; df = 7; F = 16.66 P = 0.005). 
 

Number of bird species vs. forest category
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Figure 3.1. Number of bird species vs. forest category. 
 
The correlation is biologically justified, as the better overall habitat quality, then more inherent 
species it can support. 
 
b)  an obvious correlation between forest category and total number of recorded bird individuals 
(see the Fig. 3.2 below; R2 = 0.662; df = 7; F = 13.70; P = 0.008). 
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Quantity of birds vs. forest category

Forest Category

6543210

200

180

160

140

120

100

80

Observed

Linear

 
Figure 3.2. Quantity of bird species vs. forest category. 
 
The correlation shows that a good and healthy forest supports not only greater diversity of 
species but also their higher number, probably through providing higher biomass production. 
 
Several of the recorded species can indicate the general condition of the forest regardless of its 
particular natural characteristics. Abundance of these16 species, which occur in almost all 
surveyed sites has been analyzed and examples are provided below. 
 
1. Coal Tit inhabits different types of forest and is a typical cavity-nesting forest bird. 
This, appears to be sensitive towards certain (yet unclear) peculiarities of a woodland unlike 
other tit species, like for example the Great Tit, which differ in stronger adaptability and thus 
can not be selected as a sensitive indicator.  
The linear regression model (See Fig. 3.3) applied to the both species shows following: (R2 = 
0.616; df = 7; F = 11.22; P = 0.012; the picture below) and (R2 = 0.072; df = 7; F = 0.54; P = 
0.485) for the Coal and Great Tits respectively. 
Coal Tit is an easy object for monitoring since it is rather easy identifiable by voice and 
appearance. 
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The abundance of Coal Tit (Parus ater)
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Figure 3.3. Abundance of Coal Tit vs. forest category 
 
2. Eurasian Nuthatch occupies various types of forest and shares similar habitats requirements 
with Coal Tit. Analysis of the variables for this species is represented with the following figures: 
R2 = 0.521; df = 7; F = 7.61; P = 0.028 (see Fig. 3.4). 
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Figure 3.4. Abundance of Nuthatch vs. forest category 
 
Interpretation of the results allows suggestion of Coal Tit and Eurasian Nuthatch as appropriate 
objects for monitoring as they both are relatively easy to identify by voice and appearance. 
 
The next three species-specific examples refer to Semi-collared Flycatcher, Greenish Warbler 
and Song Thrush, and show tendency towards preference of the most undisturbed of all surveyed 
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woodlands, although the correlation is not on significant level (see Fig. 3.5-3.6), which is 
probably result of small sample size. 
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Figure 3.5. Abundance of Semi-collared Flycatcher vs. forest category 
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Figure 3.6. Abundance of Green Warbler vs. forest category 
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Figure 3.7. Abundance of Song Thrush vs. forest category 
 
Analyzed variables resulted in the following figures: 
Semi-collared Flycatcher - R2 = 0.379; df = 7; F = 4.27; P = 0.078; 
Greenish Warbler - R2 = 0.427; df = 7; F = 5.22; P = 0.056; 
Song Thrush - R2 = 0.432; df = 7; F = 5.33; P = 0.054 
 
The less significance of correlation is probably a result of relatively small sample size. Thus, 
continuation of their monitoring and increase of sample sizes can give better pattern and a 
significant correlation.  
 
 
Conclusion 
 
Results of the section could be summarized and concluded as follows: 

• The general forest condition can be indicated by abundance of  single species as well as 
by bird community (variables are: number of species and number of birds) 

• Number of species is the simplest indicator parameter, which does require skills in 
sampling methods and later interpretation of results of count, exclusion of double counts, 
etc. However the parameter is preferably processed by a bird specialist, who can properly 
identify bird species. Alternatively, bird surveys can be conducted by low qualified 
forestry workers with use of digital camera/voice recorder for the subsequent 
interpretation of the recordings by an ornithologist, who will provide forestry with the 
data on bird species composition and their density.  

• Number of birds (number of individuals) is more complex, but is another useful indicator 
of the forest condition. Unlike the previous parameter, this element/parameter requires 
direct involvement of bird specialist, experienced in bird surveys. 

• Abundance of  Coal Tit, Eurasian Nuthatch, Song Thrush, Greenish Warbler and Semi-
collared Flycatcher is a useful indicator of general state of a forest disturbance. Such 
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limited set of effective indicators is advantageous  in the country-specific conditions with 
shortage of qualified specialists in Armenia, appropriate schools, etc. The forestry staff 
can be coached by a professional ornithologist during 10-15 days receiving a training that 
provides with skills of identification of these particular species, as well as training in data 
collection. The assistance of the ornithologist in data analysis is also important. 

• Presence and/or abundance of some other species, like Tawny Owl, Black Woodpecker, 
Green Woodpecker, Robin, Red-breasted Flycatcher and some others can not indicate 
general forest condition, but rather a state and availability of a genuine forest 
components like scrub layer, dead and hollow trees, tall trees, etc. Thus, their including 
in the monitoring plan will provide better picture of forests’ conditions. 

 
 

3.2 Recommendations for woodland bird monitoring 
 
 
Methodology  
 
There are several counting  methods exist to determine bird species composition and abundance 
in woodlands. Point bird count is the most widespread and popular technique, particularly 
applicable for the areas with fragmented habitats and mountainous terrain. Point counts are used 
to monitor model species and identify dynamics of their numbers over period of time. Point 
counts characterized by a number of advantages compared with other methods. These are overall 
simplicity of the procedure, easiness in standardization of approach and in maintaining the 
standard in the field, and relatively low demands of a counters’ expertise. This allows  to involve  
amateur ornithologists and forestry staff in woodland bird monitoring schemes and conduct 
effective collection of significant amount of data from large territories. 
 
Point counts conducted along a route with counting spots situated along the route at an even 
distant from each other.  
Counting spots of a single route should be appointed within a homogenous part of woodland, 
rather than in a contiguous habitat (e.g. woodland edge at a glade, extensive clearings, river  
side, etc.). 
It is appropriate to plan a count route along forest paths and tracks with limited transport traffic. 
Distance between the count spots in woodland should be sufficient to avoid double counting of 
individual birds. The minimal distance should be 200m (while 300-500m is recommended). 
For long term monitoring of a woodland the same count spots should be used during each count, 
and the count spots should be easily identifiable. Therefore, during the planning of the route, it is 
appropriate to position spots near distinct landmark objects such as crossroad, large rock or tree, 
a pole etc. Alternatively a GPS receiver should be used to locate count spots of a previous count. 
A recommended number of count spots along a route is 10-20 depending on habitat type. In 
dense mountain woodland with difficulties in observer movements between the spots the number 
of count spots could be reduced to 8-10. 
 
Count timing and procedures 
Annual bird counts in Armenia at each route should be conducted on the same dates (with a 
possible shift of 7 days) appointed between 10 May and 10 June – the period when most 
common woodland bird species are singing and are attached to their breeding territories. Counts 
are conducted shortly after sunrise, when birds are at the pick of their vocal and visual activity, 
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and should last no longer than 4-5 hours. Time, which is spent counting at each count spot 
should be fixed and comprise 10, 15 or 20 minutes. Low power binoculars (8x – 10x) are used 
where necessary. Observer records all model species heard and seen at a given spot on a 
specifically designed datasheet (see Annex II(3)). 
    
For each of the count spots of a route a simple description of habitat within the radius of 25m 
from the count spot should be provided. This includes: 
 

• average height of trees 
• average thickness of tree trunk at a breast height 
• average distance between the trees 
• primary (dominant) tree species (one, two or more) 
• presence of hollow and dead trees 
• presence of herbal and shrub layers  

 
Additionally recorded parameters include air temperature, wind speed, precipitations. Bird 
counts are not conducted in extreme weather conditions, during rain, snow and strong wind. 
 
On our surveys we have tested an approach when a compact sound recorder was used during 
point counts to record vocalizations of birds in addition to observations. Preliminary results and 
their comparison with standard count data suggest the possibility of use of sound recorders in 
cases where an observer is unable to sufficiently identify model bird species by sight or by ear. 
Even better would be an application of a compact digital camera with voice recording function, 
which would bring more complete results. The recordings and photographs obtained together 
with the completed datasheets from standard counts are processed by professional ornithologists.  
 
However, knowledge in identification of model bird species is the key to successful and 
effective monitoring. Before an annual bird monitoring, an ornithologist  should conduct 
trainings of foresters in basics of local woodland bird identification by voice and sight. The 
trainings are recommended to last at least 4-6 days and should include an in situ exam (a test 
count) under the supervision of the specialists. 
 
 
Species and other important variables 
 
Depending on the type of woodland various birds could serve as a model for long term 
monitoring of general condition of the woodland in terms of its viability for supporting healthy 
and optimal bird species populations and associations.  
Birds are extremely sensitive organisms and can indicate changes in sustainable ecological 
balance of a woodland at early stages of transformations, thus providing an opportunity of taking 
rational actions and conservation measures for the living environment and to avoid irreversible 
changes. 
 
Certain woodland species of birds have their particular habitat requirements and ecological 
niches occupied. Habitat requirements of each species may change from season to season, but 
for the purpose of current study only breeding habitats are considered. 
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With a model species an individual approach must be taken into account, as one species may 
serve as a useful indicator of habitat state in one type of woodland, and be of little value in this 
role - in another. Therefore, it appears practical to classify certain species of birds according to 
their quality as a model specifically in relation with their habitats in each type of the woodlands 
surveyed. Such generalized classification is somewhat subjective, but nonetheless could 
effectively represent trends in woodland transformation, particularly in situations with limited 
human resources and in areas where an expert-conducted comprehensive and regular bird 
monitoring is not possible. 
 
Species of birds recorded during the present study could be roughly typified as “reliable” and 
“unreliable” potential models for long term monitoring. “Unreliable” models are represented 
with common (abundant) species, which are highly adaptable to various conditions and habitats. 
These are, for example, Jay (Garrulus glandarius), some thrushes (Turdus sp.) and smaller 
passerines such as tits (Parus sp.) and Wren (Troglodytes). Among non-passerines “unreliable” 
models would be, e.g.  Woodpigeon (Columba palumbus) and Cuckoo (Cuculus canorus). 
Species like diurnal raptors (Common Buzzard, Goshawk, Short-toed Eagle), leaf warblers 
(Phylloscopus sp.) and some other warblers (Sylvia sp.) could potentially serve as “reliable” 
models, but are omitted from proposed list because of several factors depending on the 
species/species group – localized distribution, rarity, secretiveness and low detectability, 
difficulties in field identification for a non-expert counter and thus potential confusion with a 
less or more common similar species etc. The remaining “good” models are described in the 
table below together with their ecological niche occupied and a particular site where they have 
been recorded. Three species in the table (Greenish Warbler, Song Thrush and Coal Tit) are 
requiring some practice in their identification; however these are included in the table as proven 
indicators of general welfare of woodland.  
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Table 3.2.  Species, which are proposed as indicators of the forests’ health 
 
Species Ecological niche/habitat Monitoring sites 
Tawny Owl 

 

Mature undisturbed 
woodland with hollow 
trees and standing 
deadwood 

Gyumorants, Vanek, 
Tandzaver 

Green Woodpecker Open woodland with 
medium trees with a 
presence of glades and 
standing and fallen 
deadwood. Tree trunk at 
medium to low level 
inhabitant. 

Antarashat, Arachadzor, 
Gyumorants, Tandzaver  

Black Woodpecker 

 

Undisturbed mature 
shaded woodland with tall 
trees, dense canopy and 
standing and fallen 
deadwood. Tree trunk at 
high to medium level 
inhabitant.  

Tandzaver 

Great Spotted Woodpecker Open woodland with 
medium trees with a 
presence of glades and 
standing and fallen 
deadwood. Tree trunk at 
medium to low level 

Antarashat, Arachadzor, 
Gyumorats, Kapan, Kuris, 
Shurnukh, Tandzavet, 
Vanek 
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inhabitant. 

Middle Spotted Woodpecker 

 

Open woodland with 
medium trees with a 
presence of glades and 
standing and fallen 
deadwood. Tree trunk at 
medium to low level 
inhabitant. 

Gyumorants 

Semi-collared Flycatcher 

 

Shaded to open woodland 
with shrubby glades, tall 
to medium trees and 
standing deadwood. 
Lower canopy inhabitant. 

Antarashat, Arachadzor, 
Gyumorants, Kapan, 
Tandzaver 

Coal Tit 

 
 

Various woodlands, 
preferably with standing 
and fallen deadwood. 
Canopy inhabitatnt at all 
levels.  

Antarashat, Arachadzor, 
Gyumorants, Kapan, 
Kuris, Shurnukh, 
Tandzaver, Vanek, Vank 

Eurasian Nuthatch Shaded to open woodland 
with tall to medium trees 
and standing and fallen 
deadwood. Tree trunk at 

Antarashat, Arachadzor, 
Gyumorants, Kapan, 
Tandzaver, Vanek, Vank 
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medium to low level 
inhabitatnt. 

Blackcap 

 

Open and partially shaded 
woodland with glades and 
dense shrub layer. Shrub 
and undergrowth 
inhabitant at low level. 

Antarashat, Arachadzor, 
Kapan, Shurnukh, Vanek 

Lesser Whitethroat 

 

Scrub and garrigue, open 
aridized undersized, 
defragmented and heavily 
cleared woodlands. 

Kapan, Kuris, Vank 

Dunnock 

 

Open and partially shaded 
woodland with dense 
shrub layer. Shrub and 
undergrowth inhabitant at 
low level. 

Gyumorants, Kapan, 
Shurnukh, Tandzaver, 
Vanek, Vank 

Greenish Warbler 

 

Shaded mature and 
medium sized mesophilic  
woodland with dense 
canopy and well 
developed undergrowth. 
Inhabits canopies at 
medium to high levels 

Antarashat, Arachadzor, 
Kapan, Shurnukh, 
Tandzaver, Vanek 

Song Thrush Shaded and partially open 
mature and medium sized 
mesophilic  woodland 
with dense canopy and 
well developed shrub layer 
and undergrowth. Inhabits 
ground level, shrub and 
lower to medium level 

Arachadzor, Kapan, 
Shurnukh, Tandzaver, 
Vanek, Vank 
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canopy 

European Robin 

 

Open and partially shaded 
woodland with dense 
shrub layer. Shrub and 
undergrowth inhabitant at 
low level. 

Arachadzor, Kapan, 
Tandzaver, Vanek 

Rock Bunting 

 

Scrub and tragacanth 
vegetation and rock 
outcrops in open aridized 
undersized and heavily 
cleared woodlands. 

Antarashat, Gyumorants, 
Kapan, Kuris, Vank 
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4. Indicators of influence of climate change on forest 
 
4.1 Forest butterfly community and their relation to forest condition 
 
 
Indicators of influence of climate change on forest 

From scientific experiments it is known that butterflies can be identified and used as indicators for 
the species richness monitoring system in an ecosystem and also for forecasting climatic change 
impacts on biodiversity. Use of butterflies as indicators is applicable especially in the case of forest 
conservation and for the conservation of forest biodiversity (Lindenmayer et al. 2000, Noss 1990, 
Summerville & Crist 2002). 

Any climatic change is first perceived in the biosphere by plants, but it does not appear visible 
unless or until an obvious damage is seen visually at a dramatic level. Butterflies are very sensitive 
to the change of phenology of the plants in a forest ecosystem as they require plants of all heights 
for their life. Temporal and seasonal phenological changes in plants affect the life cycle of the 
butterflies. The population fluctuations of butterflies give them the status of indicators for 
forecasting impact of climatic changes and for the sustenance of biodiversity in an ecosystem 
(Dennis 1993, Settele et al. 2008). 

Because of their quick response to climatic factors butterflies can be useful indicators of climate 
change. 

Butterflies have got shared relations with the related plants and they are distributed at all heights in 
the forest areas. The true forests provide three main layers of vegetations: ground layer (grasses and 
the below man-height level vegetation); shrub layer (vegetation at man-height level i.e. the hedges 
and bushes) and the canopy layer (the trees). These plants are dependant on the butterflies for their 
pollination activities. Thus presence of butterflies is beneficial for a forest ecosystem. 
 
Methods 
 
Butterfly census covered nine areas in woodlands of southern Syunik province. The data on species 
composition and abundance was collected using “Pollard Walk” count technique. In each site the 
counts have been conducted in three different routes laying on various altitude of the slope in the 
midday hours from 11:00 to 14:00 when butterflies are most active. Each route had a length of 1 km 
and a width 10 m (5 m from each). During the study period, count on each route was implemented 
three times covering the period from late April till mid July. Counts were not performed on overcast 
or windy days. Beside butterfly data the data on forest variables also was collected and includes: 
data on three height, tree thickness, distance between trees, species composition and dominant 
species, existence and density of shrub and herbal layers, development of undergrowth, slope, 
exposition and data on weather conditions, as well as data on human influence, such as level of 
grazing and logging. 
 
The data were analyzed using Excel 2003 and SPSS 16.0. For analysis of correlations between the 
forest variables and the butterfly variables, the following forest variables have been scored: tree 
height (in meters), shade (in percentage), development of shrub and herbal levels, grazing activity 
(categorized), clearing activity (categorized), number of glades on the route. The Principal 
Component Analysis for Categorical Variables (CATPCA) was used to determine, which 



Final Report. American University of Armenia  61

components are playing important role influencing on various parameters of butterfly life and then 
multiple linear regression models were applied. 
 
Results 
 
In 9 surveyed sites 71 species of butterflies were recorded in total. The highest diversity of butterfly 
species is recorded for Vank (39), Kuris (36), Vanek (24), Gyumorants (24) and Shurnukh (22). 
Lower numbers recorded in Kapan (16), Tandzaver (14), Antarashat (13) and Arachadzor (6). 
The figures include not only true woodland species, but also a number of others from adjacent open 
habitats. 
 
The CATPCA analysis was applied to find out the degree of influence of forest variables on the 
number of butterflies. It was revealed (see the Fig. 4.1) that the overall number of butterflies 
correlates positively with the number of glades and negatively with the degree of grazing. Number 
of glades influences the number of butterflies positively while degree of grazing influences number 
of butterflies negatively.  
 

 
Figure 4.1. CATPCA analysis of relations between overall number of butterflies and forest variables 
 
The multiple regression analysis applied for the determination of relations between forest variables 
and number of butterflies shows that there is a strong positive correlation between shrub layer and 
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number of glades and negative correlation with grazing level (R2 = 0.960, df = 8, F = 40.066, P = 
0.001). 
 
Weaker, but still significant correlation is found when tree height, shrub layer, herbal layer, and 
shade where included into independent variables (R2 = 0.936, df = 8, F = 14.519, P = 0.012) 
 
The CATPCA analysis applied for figuring out the degree of influence of forest variables on the 
butterfly species composition, show that development of shrub and herbal layers has positive 
influence on the number of butterfly species, while the influence is negative with the increase degree 
of shade and the tree height (see the Fig. 4.2). Although there are few butterfly species, which 
require shade for development and breeding, their number is negligible compared with the diversity  
of open or semi-open landscape species. The species of the latter category invariably spread and 
establish new populations in cleared and logged open patches of a woodland.  
 

 
Figure 4.1. CATPCA analysis of relations between number of butterfly species and forest variables 
 
The multiple regression model applied for analysis shows the tendency (shrub layer, and tree height 
vs. number of species) but not on a statistically significant level (R2 = 0.589, df = 8, F = 4.303, P = 
0.069). Probably, increase of sample size will increase the significance level accordingly. 
 
Conclusion 
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Overall, a far greater number of species occurred in the least shaded parts of a woodland and only a 
few species actually preferred partially or heavily shaded conditions. 
Clearings in woodlands make significant impact on butterfly habitats, as the regular cuttings 
stimulate a continuous stable growth of food plants and nectar sources, and create a warm sheltered 
environment that is ideal for butterflies.  
 
Logging in Armenia is an issue of major conservation concern. Forest management will require the 
use of reliable and practical indicator taxa to monitor exploitation. 
 
Although all butterflies are sensitive to habitat disturbance, not all species/groups can be used as 
ecological indicators to assess the impact of disturbance on the natural forest. Many species, 
including those covered in our surveys, are quite adaptable and can tolerate wide range of conditions 
affecting their habitats. These 59 species are of little value as indicators by themselves and only their 
overall number in a total butterfly biomass could be taken into consideration in evaluating the 
impact. Therefore, we suggest habitat specialist species as indicators of logging state and various 
degree of diffusion of open habitats into the natural woodland. These 12 species are representatives 
of open environment, such as arid steppe and phryganoid type habitats, and true woodland species, 
that are normally found in shaded to semi-shaded conditions under the canopy (Table 4.1). 
 
Table 4.1. Suggested indicator species groups and their potential role. 
 Species group Typical habitat Indication 
1 Anthocharis gruneri 

Colias aurorina 
Open arid environment 
with phryganoid 
vegetation 

Increase in number 
indicates diffusion of arid 
habitat into woodland 

2 Argynnis paphia 
Brintesia circe 
Coenonympha arcania 
Hipparchia pellucida 
Hipparchia syriaca 
Leptidea sinapis 
Polygonia c-album

Woodland specialists 
requiring partially or 
heavily shaded parts 

Decrease in number 
indicates heavy clearings 
and aridization of habitat 

3 Colias crocea 
Colias sareptensis 
Lysandra bellargus

Euritropic species 
inhabiting wide range of 
open habitats 

Increase in numbers is 
proportional to logging 
scale 

 
 
1 Group. Widely distributed species found all over the country. Both species are typically found in 
open arid or semi-arid slopes and hillsides covered with xerophytic vegetation and scrub. Open 
woodland edges with adjacent arid habitats may hold significant number of one or both of the 
species in case of heavy past or ongoing logging, overgrazing and erosion of slopes. 
Notable number of this species group is recorded on count routs in Gyumorants, Vank and Kuris, 
with both species found at the latter site. 
 
2 Group represented with widely distributed woodland species that are highly dependant on healthy 
forest state and require shaded conditions, moist ground and herbal layer for optimal development 
throughout all life stages and maintenance of viable populations. Decrease in the number of these 
species may indicate extensive logging, appearance of extensive clearings and fragmentation of 
woodland resulting in gradual aridization.   
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Highest number of the species from this group was found in Vanek, Gyumorants, Vank and Kapan. 
  
3 Group is represented with two open habitat species, which could serve as useful indicators of 
forest disturbance as these are among the first species of butterflies that appear on woodland 
clearings and could indicate impact of logging and overgrazing at early stages of the disturbance. 
These species were found at all of the sites except for Arachadzor and Tandzaver. Highest encounter 
rates were recorded for Kuris and Gyumorants (Table 2).  
 
Table 4.2. Encounter rates of suggested indicator species in surveyed sites (0 – not 
encountered; 1 – low frequency; 2 – high frequency) 
Species Antarashat Arachadzor Gyumorants Kapan Kuris Shurnukh Tandzaver Vanek Vank 
Anthocharis 
gruneri   2  1     
Argynnis paphia 1 1  1  1 1 1  
Brintesia circe    1  1  1 1 
Coenonympha 
arcania    2 1  1  1 
Colias aurorina     2    1 
Colias crocea 1  2 1 2 1  1 2 
Colias 
sareptensis   2  2 1  2 1 
Hipparchia 
pellucida 1  1  1 1 1 2  
Hipparchia 
syriaca   1  1     
Leptidea sinapis 1  2 1 1 1  3 2 
Lysandra 
bellargus     2     
Polygonia c-
album   1    1 2 1 
Legend  Group 1 

 Group 2 
 Group 3  

 
The Table 4.2 shows that the both arid species and all three “open habitat” species occur in Kuris, 
and the other sites: Gyumorants and Vank consist on only one arid species although they have two 
(out of three) “open habitat” species. Shurnukh has two “open habitat” species and no arid species 
(it is not the complete picture of species composition of Shurnukh, since there is a Chazara bishoffi, 
which is arid species, and it was recorded for Shurnukh; nevertheless we did not include the 
Ch.bishoffi  into list of indicators, because the species’ host plant has special requirements to the soil 
composition, which restricts distribution of the species and makes the species inappropriate as an 
indicator).  Kapan,  Antarashat have one “open habitat” species, while majority of the species list is 
composed by “shade” species. Vanek has two open habitat species, which occur mainly on glades, 
while the majority of species composition is made by “shade” species; and Tandzaver has only 
“shade species”.  
 
The Table 4.2 is a result of pilot survey, which was conducted in restricted time frame and covers 
only one year. Thus the values should be considered as baseline data and should be used for further 
monitoring. Butterfly species composition in association with their habitat is a dynamic event 
requiring constant monitoring. Annual data collection would provide statistical material for drawing 
an outline of trends in forest management. These results are evident in many cases, but the use of 
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sensitive organisms like butterflies as indicators, would allow detection of general trends at their 
early stages. 
 
 
4.2 Recommendations for butterfly monitoring 
 
Butterfly monitoring would require little efforts and could be conducted by a trained forestry staff. 
Species selected for monitoring are all easily identifiable in the field and only rarely capture of 
individual for identification in the hand may be necessary. 
  
Butterfly species composition and relative abundances are sampled using transect counts (Pollard & 
Yates 1993). Transect routes are established as appropriate for each site, typically including distinct 
segments near the base of a sloped habitat, mid-slope, and along ridgetops. Observers record 
butterflies observed within a 5 meter band on both sides of transect, while walking at a slow and 
steady pace. Species identifications are made visually, using binoculars when needed. Occasionally, 
identification may require capture with nets, after which the insects are released unharmed. 
Transects are walked during midday hours (10:00−15:00) on at least two days during each month of 
sampling period. Sampling is restricted to relatively calm conditions and times when air temperature 
exceeds 13°C in sunny weather or 17°C in cloudy weather. 
 
We recommend count of the proposed bunch of indicator species (see the Table 4.3) from 20th of 
April till 20th of July. It is important to keep the proposed period of time because, although species 
like Colias crocea and Colias sareptensis have more than one annual generation and their counts 
can be implemented without considering specific time frame, but species like Antocharis grunneri 
have only one generation and their count should be planned in a specific dates (for A.grunneri the 
flight period is late April – beginning of May. The other one-generation species, like Brintesia circe, 
Hipparchia pellucida, Hipparchia syriaca and Colias aurorina have longer period of life and can be 
recorded during late June – early July. The counting is recorded in specially designed datasheet, see 
Annex III(5).  
 
Table 4.3. Indicator species of butterflies and their flight period. 
Species Flight period over the 

most of Armenia 
Number of 
generations 
in Armenia 

Anthocharis gruneri 

 
 
 
 
 

Late March – early 
May One 
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Argynnis paphia 

 
 

Late June - July One 

Brintesia circe 

 
 

July One 

Coenonympha arcania 

 
 

Late June - July One 

Colias aurorina 

 
 
 
 

Late May - June One 



Final Report. American University of Armenia  67

Colias crocea 

 
 

Late April – Early 
October 

Two to three 
generations 

depending on 
altitude 

Colias sareptensis 

 
 

Late April – Early 
October 

Two to three 
generations 

depending on 
altitude 

Hipparchia pellucida 

 
 

June – July One 

Hipparchia syriaca 

 
 
 
 

June - July One 
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Leptidea sinapis 

 

April - June Two 

Lysandra bellargus 

 

May - September 
Two to three 
depending on 

altitude 

Polygonia c-album 

 

Late April - July Two 

 
Taking the flight period characteristics into account the following annual monitoring scheme is 
suggested, for each decade one day survey is required:  
 
Location  April May June July 
Decades I II III I II III I II III I II III 
Antarashat           
Arachadzor           
Gyumorants           
Kapan           
Kuris           
Shurnukh           
Tandzaver           
Vanek           
Vank           
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The proposed monitoring requires initial training of foresters in species identification and data 
collection and further on trainings of data input and simple processing. Such trainings could be 
accomplished during 3 days and have to include theoretical part in the classroom and practice in the 
field.  
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5. Recommendations for improvement of forestry capacity for 
monitoring of forest indicators: pest species and indicators of healthy 
forest ecosystems 
 
5.1 Curriculum of trainings necessary for forestry staff 

 
The trainings required for the making the data collection and data processing possible consists 
on two main courses: 

• Identification of monitoring objects (total duration – 26 hours) 
• Data collection and primary processing (total duration – 18 hours) 

 
Course: Identification of monitoring objects 
 

• Concept of Monitoring (2 hours) 
Trainees learn why it is important to conduct regular monitoring in the forest, what are the 
benefits of monitoring for the Forestry Enterprise / National Park and how they can use the 
obtained knowledge for their career building  

• Identification of butterflies (6 hours) 
Trainees learn how to identify key indicator species of butterflies and  how to differ them from 
the confusing species. During training the identification skills will be brought to the level of 
rapid identification by appearance of the specimen. 

• Identification of birds (8 houres) 
Trainees how to identify key species of birds by voice and appearance and how to differ them 
from the confusing species. During the training the identification skills will be improved up to 
rapid identification of the species by it’s appearance and by listening of its song. 

• Identification of pests (10 houres) 
It is presumed that trainees know about 10 main species (both imago and larvae). The pest data 
collection does not require rapid identification (as for birds and butterflies), nevertheless good 
knowledge of the difference between species is a benefit for forester and forestry. 
 
Course: Data collection and primary processing 
 
Consist on the trainings related to the subjects: 
 

• Use of GPS (4 hours) 
Trainees learn what are the principles of work of GPS, what is the content, which functions of 
GPS and how should be used in field data collection 

• Use of other field equipment (2 hours) 
Trainees learn how to use voice recorder, binocular, compass, light trap, butterfly net, and 
forceps  

• Data collection procedure (2 hours) 
Trainees learn to work with the field data protocols: what and how should be filled out 

• Use of computer (4 hours) 
Trainees learn how to use computer in general: basic knowledge in creation, opening, copying, 
printing, structuring documents, use of Word and e-mail    

• Use of Microsoft Access Database (6 hours) 
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Trainees learn the content of Access; what are the tables they are going to use; which tables are 
supportive; how to fill out the data. 
 
 

5.2 Necessary equipment  
 
The equipment that is required for data collection and processing consists on two groups: 

• General use 
• Specific use 

 
Equipment of general use includes the devices that are used for every count regardless to the 
object. Equipment of specific use includes the devices, which are important to collect data on a 
specific object. 
 
Equipment of general use 
 

• Computer 
• GPS unit 
• Thermometer 
• Photocamera (with 10x optical zoom) 
• Clipboard  
• Wind scaling table 

 
Equipment for pest survey 
 

• car battery and 25W white lamp; or (optionally) generator and 250W white lamp 
• tripod (or 1.5-2m stick), to hang the lamp on it 
• 2x2m white fabric 
• six small killing jars (catching jars) 
• one large killing jar (collecting jar)  
• 12 insect pads in a plastic box 
• ethyl acetate (poison) in a small bottle (250mg) with hermetic cap 
• tweezers 
• moth light-trapping counting blank 
• 4 meters long stick 
• 3x3m white fabric 
• 30 plastic jars for alive moths 
• larvae counting blank 

 
Equipment for bird survey 
 

• digital sound recorder (can be combined with photocamera) 
• binocular (8x50) 
• compass 
• laser rangefinder (600-700m) 
• bird-counting blank 
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Equipment for butterfly survey 
 

• binocular (8x50) 
• butterfly net 
• set of envelopes 
• flat-end tweezers 
• plastic box 
• butterfly-counting blank 

 
  
5.3 Necessary literature (manuals and field guides) 
 
In Armenia due to lack of nature observation traditions and lack of conceptual understanding of 
importance of wildlife survey and monitoring the appropriate literature is either occasional or does 
not exist. 
 
Among existing literature, the only book Adamian M. & Klem D. Jr. 2000 “A Field Guide to Birds 
of Armenia” (in Armenian) should be mentioned. 
 
Also for voice identification it might be important to obtain a CD guide Jjean C. Roche “Bird Songs 
and Calls of Britain and Europe” (WIldSounds, 2003). 
 
The literature,  that needs to be developed for monitoring of required parameters includes two main 
concepts of books: 
 

• Manual on Monitoring of Forest Indicators. Such book includes:  
o detailed description of simple and cost-effective methods of data collection, which 

provide the observer with statistically significant results 
o main recommendations of data storage using Microsoft Access database 
o some principles of results’ interpretation  
o keys for identification of main indicator species and their difference from confusing 

species 
• Field Guides for Identification of: 

o Butterflies of Armenia 
o Moths and their caterpillars (most common pest species) of Armenia 
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6. Presentation 
 
6.1. Seminar on project results 

 
The results were presented on the seminar “Forest Pest Control and Forest Monitoring” conducted 

on Nov 18, 2010 in American University of Armenia, Paramaz Avedisian Building with 
participation of main stakeholders (see the list in Annex IV). 

 
During the seminar the main results on pest outbreak correlation with climate parameters and the 
results on determination of indicator species have been discussed (presentations are available at 
www.nature-ic.am). 
 
The following recommendations / suggestions have been made: 
 
• In the section of analysis of climate tendency it is necessary to show not only tendency of 

temperature throughout the years, but also tendency of precipitations.  
• In the section of analysis of correlation between affected forest areas (by pest species) and 

climatic characteristics it is important to show relation not only between affected area and 
temperature but also between affected area and precipitations. 

• In the recommendation section it is important to include recommendations on organization 
of a centralized structure responsible for forest monitoring 

• In the section about recommendations of pest monitoring, it is needed to include two 
methods: 

o a method of survey of caterpillar density on a linear metre 
o a method of fall survey of Gypsy Moth egg density   

• In the section of analysis of dynamics of affected forest areas (by pest species), to take into 
consideration the pest control methods undertaken by “Hayantar” SNCO in 2007. 

 
All the mentioned above recommendations were accepted with thanks and appropriate changes were 
made in the final version of the report.  
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Questionnaire datasheet: survey of pest outbreaks        Annex II (1)  
A questionnaire developed by the Center and used for collection of the data on pest outbreaks from 
forestry enterprise by investigation team. 
   

Example of filled questionnaire: Forest Pest Outbreaks 
 

Date of interview: 30 /  03/ 2010 
Лесхоз: 
 Мегри  -  Капан  -  Горис 
(нужное подчеркнуть) 

Общая площадь лесхоза (в га) 38459 

Дата  
фенологии 

первичное -------------------- 

вторичное     Октябрь 2009 
Лесничество Арачадзор Локалитет  

Площадь лесничества (га) 6883  Пораженная  
площадь (га)    

первичное  --------- 
вторичное 1000 

Лесообразующие породы 
 
Дуб             2-3%   
Граб         65-70% 
Клен         0,4-1 %    
Ясень       0,4 -1%   
Другое     0,2-0,5% 
 
 

Виды насекомых вредителей                  
Златогузка                                                                   
Кольчатый шелкопряд                  
 
Другое 
Կաղնու տերևաոլոր 
Ալոճաթիթեռ 

Принятые меры Отсутствуют 
 

Респондент: ФИО-
должность 
Контакты: 

Азарян Сережа 
24154 
 

 
Compiler:   Левон Джаноян   Filled and checked 31.03.2010 
 
DB operator: Гаяне Карагян  Date of input into Database: 1 / 04 / 2010  
 
Controller: Левон Джаноян_  Date of checking: 3 / 04 / 2010  
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Point count datasheet: Moth count using a light trap       Annex II (2) 
 

MOTH COUNT ON THE POINT __________________________________________ 
The count is conducted during June-August using light trap. Is implemented by trained forester (who can identify moths). Collecting 
the unknown moths and labeling them are required. Is conducted during 21:00pm – 2:00am in a good weather: no precipitations, no 
moon 
Location  Lat N  Long E  
Start time  Wind Speed  Cloud Cover (%)  
End time  Temp (ºC)  Precipitation  
Date  Moon  Elevation  
Type of 
light trap 

  

Counters  
 

Habitat description: 

 

# SPECIES Quantity Collected?  Comment 
1     

2     

3     

4     

5     

6     

7     

8     

9     

10     

11     

12     

13     

14     

15     

 
Data input Date:____/____/________ Name: ___________________________________ 
 
Data check Date:____/____/________ Name: ___________________________________ 
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Plot count datasheet: Leaf-eating larvae count via shaking tree branches     Annex II (3) 
 

LARVAE COUNT ON THE PLOT __________________________________________ 
The count is conducted during May-June using 4m stick and 3x3m white fabric. Is implemented by trained forester (who can identify 
larvae). Collecting the unknown larvae and labeling them are required. Is conducted during whole day in a good weather: no 
precipitations, no strong wind 
Location  Lat N  Long E  
Start time  Elevation  Cloud Cover (%)  
End time  Wind Speed  Precipitation  
Date  Temp (ºC)  Slope  
# of trees 
surveyed 

 # branches 
per tree 

 Aspect  

Counters  

 

Habitat description: 

 

# SPECIES Quantity Collected?  Comment 
1     

2     

3     

4     

5     

6     

7     

8     

9     

10     

11     

12     

13     

14     

15     

 
Data input Date:____/____/________ Name: ___________________________________ 
 
Data check Date:____/____/________ Name: ___________________________________
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Point count datasheet: Indicator bird count via singing males     Annex II (4) 

 
BIRD COUNT ON THE POINT __________________________________________ 

The count is conducted during breeding season using vocalizations of males.  
Is implemented by qualified specialist (who can identify birds by song) or using voice recorder by forester, trained in data collection. 
Needs to be conducted in early morning (one hour before sunrise until one-two hours after sunrise)  
Location  Lat N  Long E  
Start Time  Wind Speed  Cloud Cover (%)  
End Time  Wind Dir  Precipitation  
Date  Temp (ºC)  Equipment  
Counters  
 

Habitat description: 

 

SPECIES Number (No) sex Notes 
Tawny Owl    
Green Woodpecker    
Black Woodpecker    
Great Spotted Woodpecker    
Middle Spotted Woodpecker    
Semi-collared Flycatcher    
Coal Tit Eurasian Nuthatch    
Blackcap    
Lesser Whitethroat    
Greenish Warbler    
Dunnock    
Song Thrush    
European Robin    
Rock Bunting    
    
Other species:    

    

    

    

    

    

    

    

    

 
Data input Date:____/____/________ Name: ___________________________________ 
 
Data check Date:____/____/________ Name: ___________________________________ 
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Transect count datasheet: Indicator butterfly count via visual sightings of imago   Annex II (5) 
 
 

BUTTERFLY COUNT ON THE TRANSECT __________________________________________ 
The count is conducted during warm season using visible sightings and identification.  
Is implemented by trained forester (who can identify butterflies by their appearance). 
Needs to be conducted from 11:00 to 15:00  
Location  Start Lat N  Start Long E  
Start Time  End Lat N  End Long E  
End Time  Wind Speed  Cloud Cover (%)  
Date  Temp (ºC)  Precipitation  
Elevation  Aspect  Slope (º)  
Counters  
 

Habitat description: 

 

SPECIES No Total Notes 
Anthocharis gruneri    

Argynnis paphia    

Brintesia circe    

Coenonympha arcania    

Colias aurorina    

Colias crocea    

Colias sareptensis    

Hipparchia pellucida    

Hipparchia syriaca    

Leptidea sinapis    

Lysandra bellargus    

Polygonia c-album    

Other species    

    

    

    

    

    

    

 
Data input Date:____/____/________ Name: ___________________________________ 
 
Data check Date:____/____/________ Name: ___________________________________ 
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List of bird species occurring in Southern woodlands of Armenia    Annex III (1) 
 
Species English Name Armenian Name 
Tetrao mlokosiewiczi Caucasian Grouse Կովկասյան Մայրեհավ 
Perdix perdix Grey Partridge Մոխրագույն կաքավ 
Coturnix coturnix Common Quail Լոր 
Phasianus colchicus Common Pheasant Անդրկովկասյան փասիան 
Pernis apivorus European Honey Buzzard Կրետակեր 
Milvus migrans Black Kite Սև ցին 
Circaetus gallicus Short-toed Eagle Օձակեր արծիվ 
Accipiter gentilis Northern Goshawk Ցախաքլորաորս 
Accipiter nisus Eurasian Sparrowhawk Լորաճուռակ 
Buteo buteo Common Buzzard Մեծ ճուռակ 
Aquila pomarina Lesser Spotted Eagle Փոքր ենթաարծիվ 
Hieraaetus pennatus Booted Eagle Գաճաճ արծիվ 
Falco subbuteo Eurasian Hobby Արտույտաբազե 
Crex crex Corn Crake Մարգահավ 
Columba oenas Stock Dove Հոբալ 
Columba palumbus Common Woodpigeon Անտառային աղավնի 
Cuculus canorus Common Cuckoo Սովորական կկու 
Strix aluco Tawny Owl Անտառաբու 
Asio otus Long-eared Owl Ականջավոր բու 
Caprimulgus europaeus European Nightjar Այծկիթ 
Jynx torquilla Eurasian Wryneck Վիզգցուկ 
Picus viridis European Green Woodpecker Կանաչ փայտփոր 
Dryocopus martius Black Woodpecker Սև փայտփոր 
Dendrocopos major Great Spotted Woodpecker Խայտաբղետ փայտփոր 
Dendrocopos syriacus Syrian Woodpecker Սիրիական փայտփոր 
Dendrocopos medius Middle Spotted Woodpecker Միջին փայտփոր 
Dendrocopos minor Lesser Spotted Woodpecker Փոքր փայտփոր 
Anthus trivialis Tree Pipit Անտառային ձիաթռչնակ 
Anthus pratensis Meadow Pipit Մարգագետնային ձիաթռչնակ 
Troglodytes troglodytes Winter Wren Եղնջաթռչնակ 
Prunella modularis Dunnock Անտառային նրբագեղիկ 
Erithacus rubecula European Robin Արշալուսիկ 
Phoenicurus phoenicurus Common Redstart Սովորական կարմրատուտ 
Saxicola torquatus Common Stonechat Սևագլուխ չքչքան 
Turdus merula Common Blackbird Սև կեռնեխ 
Turdus philomelos Song Thrush Երգող կեռնեխ 
Turdus viscivorus Mistle Thrush Սոսնձակեռնեխ 
Sylvia atricapilla Blackcap Սևագլուխ շահրիկ 
Sylvia borin Garden Warbler Այգու շահրիկ 
Sylvia curruca Lesser Whitethroat Մորու շահրիկ 
Sylvia communis Common Whitethroat Մոխրագույն շահրիկ 
Phylloscopus trochiloides Greenish Warbler Դեղնափոր գեղգեղիկ 
Phylloscopus collybita Common Chiffchaff Ծնկլտան գեղգեղիկ 
Muscicapa striata Spotted Flycatcher Մոխրագույն ճանճորս 
Ficedula parva Red-breasted Flycatcher Փոքր ճանճորս 
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Ficedula semitorquata Semi-collared Flycatcher Կիսասպիտակավիզ ճանճորս 
Aegithalos caudatus Long-tailed Tit Երկարագի երաշտահավ 
Parus ater Coal Tit Սև երաշտահավ 
Parus caeruleus Blue Tit Երկնագույն երաշտահավ 
Parus major Great Tit Մեծ երաշտահավ 
Sitta europaea Eurasian Nuthatch Սովորական սիտեղ 
Certhia familiaris Eurasian Treecreeper Ծվծվիկ 
Lanius collurio Red-backed Shrike Ժուլան 
Garrulus glandarius Eurasian Jay Անտառային կաչաղակ 
Fringilla coelebs Common Chaffinch Ամուրիկ 
Carduelis chloris European Greenfinch Կանաչ սերինոս 
Carduelis carduelis European Goldfinch Կարմրակատար  
Carpodacus erythrinus Common Rosefinch Սովորական ոսպնուկ 
Pyrrhula pyrrhula Eurasian Bullfinch Սովորական խածկտիկ 
Coccothraustes coccothraustes Hawfinch Հատբեկիչ 
Emberiza cia Rock Bunting Լեռնային դրախտապան 
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 Species  Species 
1 Agrodiaetus demavendi 37 Issoria lathonia 
2 Anthocharis cardamines 38 Lasiommata megera 
3 Anthocharis gruneri 39 Leptidea sinapis 
4 Aporia crataegi 40 Libythea celtis 
5 Argynnis adippe 41 Limenitis reducta 
6 Argynnis pandora 42 Lycaena phlaeas 
7 Argynnis paphia 43 Lysandra bellargus 
8 Aricia agestis 44 Maniola jurtina 
9 Brenthis daphne 45 Melanargia galathea 
10 Brintesia circe 46 Melanargia russiae 
11 Callophrys danchenkoi 47 Meleageria daphnis 
12 Carcharodus alceae 48 Melitaea cinxia
13 Celastrina argiolus 49 Melitaea didyma 
14 Chazara bischoffi 50 Mellicta caucasogenita 
15 Chazara briseis 51 Neptis rivularis 
16 Clossiana dia 52 Nordmannia spini 
17 Clossiana euphrosyne 53 Nymphalis xanthomelas 
18 Coenonympha arcania 54 Ochlodes sylvanus 
19 Coenonympha pamphilus 55 Papilio machaon 
20 Colias aurorina 56 Pararge aegeria 
21 Colias crocea 57 Parnassius mnemosyne 
22 Colias sareptensis 58 Pieris brassicae 
23 Cupido minima 59 Pieris pseudorapae 
24 Erebia aethiops 60 Plebeius argus 
25 Erebia medusa 61 Polygonia c-album 
26 Erynnis tages 62 Polygonia egea 
27 Euphydryas aurinia 63 Polyommatus amandus 
28 Favonius quercus 64 Polyommatus icarus 
29 Glaucopsyche alexis 65 Polyommatus thersites 
30 Gonepteryx farinosa 66 Pyrgus serratulae 
31 Gonepteryx rhamni 67 Pyrgus sidae 
32 Heodes tityrus 68 Satyrus dryas 
33 Hipparchia pellucida 69 Thymelicus lineola 
34 Hipparchia syriaca 70 Thymelicus sylvestri 
35 Inachis io 71 Vanessa cardui 
36 Iphiclides podalirius   
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List of participants of the seminar “Forest Pest Control and Forest Monitoring” conducted in 

frames of project, on Nov 18, 2010 in American University of Armenia, Paramaz 
Avedisian Building 

 
1. *Aram Gabrielyan, Head of Environmental Protection Department, MoNP; National Focal Point 

to UNFCCCC; UNDP/GEF Project National Coordinator 
2. A Turlikyan, Ministry of Nature Protection 
3. Ruben Petrosyan, Deputy Director, Chief Forester, “Hayantar” SNCO, MoA 
4. Diana Haroutyunyan,  Climate Change Related Projects Coordinator, UNDP Armenia 
5. Aram Ter-Zakaryan, UNDP/GEF Project Task Leader, UNDP Armenia 
6. Armen Nalbandyan,  Head, Reforestation Division, “Hayantar” SNCO, MoA 
7. Rafik Mkrtchyan, Forester, “Arevik” National Park” SNCO, MoNP  
8. Araik Nazaryan, Associate Professor, Head of International Relations Department, Armenian 

State Agrarian University 
9. Mark Kalashian, Senior Researcher of Laboratory of Entomology and Soil Zoology of Scientific 

Center of Zoology and Hydroecology, RA NAS  
10. Gayane Karagyan, Researcher of Laboratory of Entomology and Soil Zoology of Scientific 

Center of Zoology and Hydroecology, RA NAS 
11. Evrik Afrikyan, Center of microbiology and deposit of microbes 
12. Karen Manvelyan, Director, WWF Armenia  
13. *Thomas Eberherr, Team Leader, Sustainable Management of Biodiversity Programme, 

Armenia, South Caucasus, GTZ 
14. Andranik Ghulijanyan, Director, “FREC” SNCO, MoNP 
15. Marina Oganesova, Senior Researcher, Institute of Botany, RA NAS; Forestry Department, 

Armenian State Agrarian University 
16. Varuzhan Hovhannisyan, Institute of Molecular Biology RA NAS 
17. Arsen Arakelyan, Institute of Molecular Biology RA NAS 
18. Karen Aghababyan, Director, Acopian Center for the Environment, American University of 

Armenia 
 

 
Note: * are the participants who weren’t available by the day of seminar and were invited 
additionally to the internal presentation of results in AUA. 


